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SECTI ON 01 91 00
GENERAL COWM SSI ONI NG REQUI REMENTS
PART 1 - GENERAL
1.1 COW SSI ONl NG DESCRI PTI ON

A. This Section 01 91 00 GENERAL COWVM SSI ONI NG REQUI REMENTS shall formthe
basi s of the construction phase conmi ssioning process and procedures.
The Conmi ssioning Agent shall add, nodify, and refine the conmm ssioning
procedures, as approved by the Department of Veterans Affairs (VA), to
suit field conditions and actual manufacturer's equi pnent, incorporate
test data and procedure results, and provide detail ed scheduling for
all commi ssioning tasks.

B. Various sections of the project specifications require equi pnent
startup, testing, and adjusting services. Requirements for startup,
testing, and adjusting services specified in the Division 7, Division
21, Division 22, Division 23, Division 26, Division 27, Division 28,
and Division 31 series sections of these specifications are intended to
be provided in coordination with the conm ssioning services and are not
i ntended to duplicate services. The Contractor shall coordinate the
wor k required by individual specification sections with the
conmi ssi oni ng services requirenents specified herein

C. Wiere individual testing, adjusting, or related services are required
in the project specifications and not specifically required by this
conmi ssi oni ng requi rements specification, the specified services shal
be provi ded and copi es of documentation, as required by those
specifications shall be submtted to the VA and the Comm ssioni ng Agent
to be indexed for future reference.

D. Where training or educational services for VA are required and
specified in other sections of the specifications, including but not
limted to Division 7, Division 8, Division 21, Division 22, Division
23, Division 26, Division 27, Division 28, and Division 31 series
sections of the specification, these services are intended to be
provided in addition to the training and educational services specified
her ei n.

E. Conmissioning is a systematic process of verifying that the building
systens performinteractively according to the construction docunents
and the VA s operational needs. The comm ssioning process shal
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enconpass and coordi nate the system docunentation, equipnent startup,

control systemcalibration, testing and bal ancing, perfornance testing

and training. Comm ssioning during the construction and post-occupancy

phases is intended to achieve the followi ng specific objectives

according to the contract docunents:

1. Verify that the applicable equi pnment and systens are installed in
accordance with the contact documents and according to the
manuf acturer's recomrendati ons.

2. Verify and document proper integrated performance of equi prent and
syst ens.
Verify that Operations & Maintenance docunentation is conplete.
Verify that all conponents requiring servicing can be accessed,
serviced and renmoved without disturbing nearby conponents including
ducts, piping, cabling or wring.

5. Verify that the VA's operating personnel are adequately trained to
enable themto operate, nonitor, adjust, nmaintain, and repair
buil ding systens in an effective and energy-efficient manner.

6. Docunent the successful achi evement of the comm ssioning objectives
listed above.

F. The comm ssioni ng process does not take away from or reduce the
responsibility of the Contractor to provide a finished and fully
functioni ng product.

1.2 CONTRACTUAL RELATI ONSHI PS

A. For this construction project, the Departnent of Veterans Affairs
contracts with a Contractor to provide construction services. The
contracts are administered by the VA Contracting Oficer and the COR as
t he designated representative of the Contracting Officer. On this
project, the authority to nodify the contract in any way is strictly
limted to the authority of the Contracting Oficer.

B. Inthis project, only two contract parties are recogni zed and
conmuni cati ons on contractual issues are strictly linmted to VA COR and
the Contractor. It is the practice of the VA to require that
conmuni cati ons between other parties to the contracts (Subcontractors
and Vendors) be conducted through the COR and Contractor. It is also

the practice of the VA that conmunicati ons between other parties of the
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proj ect (Conm ssioning Agent and Architect/Engi neer) be conducted

t hrough the COR

C. Whol e Buil ding Conmissioning is a process that relies upon frequent and
di rect communi cations, as well as collaboration between all parties to
the construction process. By its nature, a high | evel of comunication
and cooperation between the Comm ssioning Agent and all other parties
(Architects, Engineers, Subcontractors, Vendors, third party testing
agencies, etc.) is essential to the success of the Comm ssioning
effort.

D. Wth these fundanental practices in nind, the comi ssioning process
descri bed herein has been devel oped to recognize that, in the execution
of the Comm ssioning Process, the Conmi ssioning Agent nust devel op
ef fective nmethods to conmunicate with every nmenber of the construction
teaminvolved in delivering conm ssioned systens while simultaneously
respecting the exclusive contract authority of the Contracting Oficer
and COR Thus, the procedures outlined in this specification nust be
executed within the following limtations:

1. No conmunications (verbal or witten) fromthe Conm ssioning Agent
shall be deened to constitute direction that nodifies the terns of
any contract between the Department of Veterans Affairs and the
Contractor.

2. Conmmi ssioning Issues identified by the Comm ssioning Agent will be
delivered to the COR and copied to the designated Comr ssi oni ng
Representatives for the Contractor and subcontractors on the
Conmi ssioning Team for infornation only in order to expedite the
conmuni cati on process. These issues nmust be understood as the
pr of essi onal opinion of the Comm ssioning Agent and as suggestions
for resol ution.

3. In the event that any Commi ssioning |ssues and suggested resol utions
are deened by the CORto require either an official interpretation
of the construction docunments or require a nodification of the
contract docunments, the Contracting O ficer or CORw Il issue an
official directive to this effect.

4. Al parties to the Commi ssioning Process shall be individually

responsi ble for alerting the COR of any issues that they deemto
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constitute a potential contract change prior to acting on these

i ssues.

5. Authority for resolution or nodification of design and construction
i ssues rests solely with the Contracting Officer or COR, with
appropriate technical guidance fromthe Architect/Engi neer and/or

Conmi ssi oni ng Agent.

1. 3 RELATED WORK

Section 01 00 00 GENERAL REQUI REMENTS.

B. Section 01 32.16.15 PRQJECT SCHEDULES ( SMALL PRQIECTS —
DESI GV Bl DY BUI LD)
C. Section 01 33 23 SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES
D. Section 22 08 00 COW SSI ONl NG OF PLUMBI NG SYSTEMS.
E. Section 23 08 00 COW SSI ONI NG OF HVAC SYSTEMS.
F. Section 33 08 00 COW SSI ONI NG OF SI TE UTI LI TI ES.
1.4 SUMVARY
A. This Section includes general requirenents that apply to i nplenentation
of comm ssioning without regard to systems, subsystens, and equi pnent
bei ng commi ssi oned.
B. The commi ssioning activities have been devel oped to support the VA
requirenents to nmeet guidelines for Federal Leadership in
Envi ronnental , Energy, and Economi c Performance.
1.5 ACRONYMS
Li st of Acronyns
Acronym Meani ng
A E Architect / Engi neer Design Team
AHJ Aut hority Having Jurisdiction
ASHRAE Associ ation Society for Heating Air Condition and
Refrigerati on Engi neers
BOD Basi s of Design
BSC Bui | di ng Systens Conmi ssi oni ng
CCtv Closed Grcuit Tel evision
CD Constructi on Docunents
CwWB Conput eri zed Mai nt enance Managenent System
CO Contracting O ficer (VA
COR Contracting OFficer’s Representative (see al so VA-RE)
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Li st of Acronyns
Acronym Meani ng
COBi e Construction Operations Building Informati on Exchange
CPC Construction Phase Conmi ssi oni ng
Cx Conmi ssi oni ng
CxA Conmi ssi oni ng Agent
CxM Conmi ssi oni ng Manager
CxR Conmi ssi oni ng Representative
DPC Desi gn Phase Commi ssi oni ng
FPT Functi onal Perfornance Test
@Bl - GG Green Building Initiative - Green d obes
HVAC Heating, Ventilation, and Air Conditioning
LEED Leadership in Energy and Environmental Design
NC Department of Veterans Affairs National Cenetery
NCA Department of Veterans Affairs National Cenetery
Adni ni stration
NEBB Nati onal Environnental Bal ancing Bureau
&M Qperations & Mai nt enance
OPR Owner’s Project Requirenments
PFC Pre- Functional Checkli st
PFT Pre- Functional Test
SD Schemati ¢ Desi gn
SO Site Cbservation
TAB Test Adjust and Bal ance
VA Department of Veterans Affairs
VAMC VA Medi cal Center
VA CFM VA O fice of Construction and Facilities Managenment
VACO VA Central Ofice
VA PM VA Project Manager
VA- COR VA COR
USGBC United States Green Buil di ng Counci

1.6 DEFI NI TI ONS

Accept ance Phase Conmi ssi oni ng: Conmi ssioning tasks executed after nost

construction has been conpl eted, nbst Site Observations and Static

Tests hav
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and accepted. The main conmm ssioning activities perforned during this

phase are verification that the installed systens are functional by
conducting Systenms Functional Performance tests and Oaner Training.
Accuracy: The capability of an instrunment to indicate the true value of
a neasured quantity.

Back Check: A back check is a verification that an agreed upon
solution to a design comment has been adequately addressed in a
subsequent design review

Basi s of Design (BOD): The Engineer’s Basis of Design is conprised of

two conponents: the Design Criteria and the Design Narrative, these
docunents record the concepts, calcul ations, decisions, and product

sel ections used to neet the Owmer’s Project Requirements (OPR) and to
satisfy applicable regulatory requirenents, standards, and guidelines.
Benchnmarks: Benchnmarks are the conparison of a building s energy usage
to other simlar buildings and to the building itself.. For exanple,
ENERGY STAR Portfolio Manager is a frequently used and nationally
recogni zed buil di ng energy benchnar ki ng t ool

Bui l ding I nformati on Modeling (BIM: Buil ding Information Modeling is

a paranetric database which allows a building to be designed and
constructed virtually in 3D, and provides reports both in 2D views and
as schedules. This electronic information can be extracted and reused
for pre-populating facility management CWVMMS systens. Building Systens
Conmi ssi oning (BSC): NEBB acronym used to designate its conmm ssioning
program

Calibrate: The act of conparing an instrunent of unknown accuracy wth
a standard of known accuracy to detect, correlate, report, or elimnate
by adjustnment any variation in the accuracy of the tested instrunent.
CCTV. Cosed circuit Television. Normally used for security
surveillance and al arm detections as part of a special electrica
security system

COBi e: Construction Qperations Building Informati on Exchange (COBie)
is an electronic industry data format used to transfer infornmation
devel oped during design, construction, and conmm ssioning into the
Conput er Mai nt enance Managenent Systens (CMVB) used to operate
facilities. See the Whole Building Design Guide website for further

i nformati on (http://ww. wbdg. org/ resources/ cobi e. php)

Contract No. VA69D 14-D- 0109
Station Project No. 695-15-119
Bancroft - AE Proj ect No. 14-101-05 01 91 00-6 12/ 11/ 2015



Clenment J. Zabl ocki VA Medical Center
M | waukee, W sconsin 53295
Bui | di ng 6 HVAC Upgr ade
Bancroft Architects + Engi neers
06- 01- 13
Conmi ssi onability: Defines a design conponent or construction process

that has the necessary elenents that will allow a system or conponent
to be effectively nmeasured, tested, operated and comm ssi oned

Conmi ssi oni ng Agent (CxA): The qualified Comnm ssioning Professional who

adm ni sters the Cx process by nmanagi ng the Cx team and overseei ng the
Conmi ssi oni ng Process. Where CxA is used in this specification it neans
t he Conmi ssioning Agent, nmenbers of his staff or appointed nmenbers of

t he conmi ssioning team Note that LEED uses the term Comm ssioni ng
Authority in lieu of Comm ssioning Agent.

Conmi ssi oni ng Checklists: Lists of data or inspections to be verified

to ensure proper system or conponent installation, operation, and
function. Verification checklists are devel oped and used during all
phases of the comm ssioning process to verify that the Oamer’s Project
Requi rements (OPR) is being achieved.

Conmi ssi oni ng Design Review. The conmm ssioning design reviewis a

col | aborative review of the design professionals design docunents for
itens pertaining to the follow ng: owner’s project requirenents; basis
of design; operability and maintainability (O&\W including

docunent ation; functionality; training; energy efficiency, contro
systenms’ sequence of operations including building automati on system
features; comm ssioning specifications and the ability to functionally
test the systens.

Conmi ssi oni ng Issue: A condition identified by the Comm ssioni ng Agent

or other nember of the Conm ssioning Teamthat adversely affects the
conmi ssionability, operability, maintainability, or functionality of a
system equi prent, or conponent. A condition that is in conflict with
t he Contract Docunents and/or performance requirenments of the installed
systenms and conponents. (See al so — Commi ssi oni ng Observati on).

Conmi ssi oni ng Manager (CxM: A qualified individual appointed by the

Contractor to manage the commi ssioning process on behalf of the
Contractor.
Conmi ssi oni ng Chservation: An issue identified by the Comm ssioning

Agent or ot her menmber of the Commi ssioning Teamthat does not conform
to the project OPR contract docunments or standard industry best

practices. (See also Comm ssioning |Issue)
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Conmi ssi oni ng Pl an: A docunent that outlines the comm ssioning process,

conmi ssi oni ng scope and defines responsibilities, processes, schedul es,
and the docunentation requirements of the Conm ssioning Process.

Conmi ssi oni ng Process: A quality focused process for enhancing the

delivery of a project. The process focuses upon verifying and
docunenting that the facility and all of its systens, conponents, and
assenbl i es are planned, designed, installed, tested, can be operated,
and maintained to nmeet the Omer's Project Requirenents.

Conmi ssi oni ng Report: The final comm ssioning document which presents

t he conmi ssioning process results for the project. Cx reports include
an executive sunmary, the conmi ssioning plan, issue |og,
correspondence, and all appropriate check sheets and test fornmns.

Conmi ssi oni ng Representative (CxR): An individual appointed by a sub-

contractor to manage the comi ssioning process on behalf of the sub-
contractor.

Conmi ssi oni ng Specifications: The contract docunents that detail the

obj ective, scope and inplenentation of the comm ssioning process as
devel oped in the Commi ssioning Plan

Commi ssi oni ng Team | ndivi dual team nmenbers whose coordi nated actions

are responsi bl e for inplenenting the Comm ssioning Process.
Constructi on Phase Conmi ssioning: Al conmissioning efforts executed

during the construction process after the design phase and prior to the
Accept ance Phase Commi ssi oni ng.

Contract Docunments (CD): Contract docunents include design and

construction contracts, price agreenments and procedure agreenents.
Contract Docunents also include all final and conpl ete draw ngs,
specifications and all applicable contract nodifications or

suppl enent s.

Constructi on Phase Commi ssioning (CPC): Al conmi ssioning efforts

executed during the construction process after the design phase and
prior to the Acceptance Phase Comm ssi oni ng.
Coor di nati on Draw ngs: Draw ngs showi ng the work of all trades that are

used to illustrate that equi pnent can be installed in the space
al | ocated wi t hout conprom sing equi pnent function or access for
mai nt enance and repl acenent. These draw ngs graphically illustrate and
di mensi on manufacturers’ recomended nai nt enance cl earances. On
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nmechani cal projects, coordination drawi ngs include structural steel,

ductwork, major piping and electrical conduit and show the el evations
and | ocations of the above components.

Data Logging: The monitoring and recordi ng of tenperature, flow,

current, status, pressure, etc. of equipnment using stand-al one data
recorders.
Def erred System Test: Tests that cannot be conpleted at the end of the

accept ance phase due to anbi ent conditions, schedul e issues or other
conditions preventing testing during the normal acceptance testing
peri od.

Deficiency: See “Comr ssioning |ssue”.

Design Criteria: Alisting of the VA Design Criteria outlining the

project design requirements, including its source. These are used
during the design process to show the design el enents neet the OPR
Design Intent: The overall termthat includes the OPR and the BOD. It

is a detailed explanation of the ideas, concepts, and criteria that are
defined by the owner to be inportant. The design intent docunents are
utilized to provide a witten record of these ideas, concepts and
criteria.

Desi gn Narrative: A witten description of the proposed design

solutions that satisfy the requirenents of the OPR
Desi gn Phase Conmmi ssioning (DPC): Al conmm ssioning tasks executed

during the design phase of the project.

Envi ronnental Systens: Systens that use a conbi nati on of nechanica

equi prent, airflow, water flow and electrical energy to provide
heating, ventilating, air conditioning, humdification, and

dehum dification for the purpose of human confort or process control of
tenmperature and humidity.

Executive Summary: A section of the Comni ssioning report that reviews

t he general outconme of the project. It also includes any unresol ved

i ssues, reconmendations for the resolution of unresolved issues and all
deferred testing requirenents.

Functionality: This defines a design conponent or construction process

which will allow a system or conponent to operate or be constructed in

a manner that will produce the required outconme of the OPR
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Functional Test Procedure (FTP): A witten protocol that defines

net hods, steps, personnel, and acceptance criteria for tests conducted
on components, equi pnent, assenblies, systens, and interfaces anong
syst ens.

I ndustry Accepted Best Practice: A design component or construction

process that has achi eved industry consensus for quality performance
and functionality. Refer to the current edition of the NEBB Design
Phase Conmi ssi oni ng Handbook for exanpl es.

Installation Verification: OCbservations or inspections that confirm

the system or conponent has been installed in accordance with the
contract docunments and to industry accepted best practices.
Integrated System Testing: Integrated Systens Testing procedures entai

testing of nmultiple integrated systenms performance to verify proper
functional interface between systenms. Typical |Integrated Systemns
Testing includes verifying that building systens respond properly to
loss of utility, transfer to enmergency power sources, re-transfer from
emer gency power source to nornmal utility source; interface between HVAC
controls and Fire Alarm systens for equi pnent shutdown, interface
between Fire Al arm system and el evator control systens for el evator
recal |l and shutdown; interface between Fire Al arm System and Security
Access Control Systens to control access to spaces during fire alarm
conditions; and other simlar tests as determ ned for each specific
proj ect.

| ssues Log: A formal and ongoing record of problems or concerns — and
their resolution — that have been rai sed by nenbers of the
Conmi ssi oni ng Team during the course of the Conm ssioning Process.
Lessons Learned Workshop: A workshop conducted to discuss and docunent

proj ect successes and identify opportunities for inprovements for
future projects.

Mai ntai nability: A design conponent or construction process that wll

all ow a system or conponent to be effectively naintained. This includes
adequate room for access to adjust and repair the equipnent.
Mai ntai nability al so includes components that have readily obtainable

repair parts or service
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Manual Test: Testing using hand-held instrunents, inmediate contro

system readouts or direct observation to verify performance (contrasted
to anal yzing nonitored data taken over time to make the ‘observation').

Owner’s Project Requirenents (OPR): A witten docurment that details the

proj ect requirenents and the expectations of how the building and its
systenms will be used and operated. These include project goals,
nmeasur abl e performance criteria, cost considerations, benchmarks,
success criteria, and supporting information.

Peer Review. A formal in-depth review separate fromthe comm ssioning

revi ew processes. The level of effort and intensity is much greater
than a typical comm ssioning facilitation or extended comm ssioning
review. The VA usually hires an independent third-party (called the
IDIQ AVE) to conduct peer reviews.

Precision: The ability of an instrument to produce repeatabl e readi ngs
of the sane quantity under the sane conditions. The precision of an
instrunment refers to its ability to produce a tightly grouped set of
val ues around the nean val ue of the measured quantity.

Pr e- Desi gn Phase Commi ssioni ng: Conm ssioning tasks performed prior to

t he conmrencenent of design activities that includes project progranmnm ng
and the devel opnent of the conm ssioning process for the project
Pre- Functional Checklist (PFC: A formused by the contractor to

verify that appropriate conponents are onsite, correctly installed, set
up, calibrated, functional and ready for functional testing.

Pre- Functional Test (PFT): An inspection or test that is done before

functional testing. PFT's include installation verification and system
and conponent start up tests.
Procedure or Protocol: A defined approach that outlines the execution

of a sequence of work or operations. Procedures are used to produce
repeat abl e and defined results.

Range: The upper and lower limts of an instrument’s ability to measure
the value of a quantity for which the instrunment is calibrated.

Resol ution: This word has two nmeanings in the Cx Process. The first
refers to the smallest change in a nmeasured variable that an instrunent
can detect. The second refers to the inplenmentation of actions that

correct a tested or observed deficiency.
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Site hservation Visit: On-site inspections and observati ons nade by

t he Conmi ssioning Agent for the purpose of verifying conponent,
equi prent, and systeminstallation, to observe contractor testing,
equi prent start-up procedures, or other purposes.

Site Qbservati on Reports (SO : Reports of site inspections and

observati ons nmade by the Commi ssioning Agent. Cbservation reports are
intended to provide early indication of an installation issue which
wi Il need correction or analysis.

Speci al System I nspections: |Inspections required by a | ocal code

authority prior to occupancy and are not normally a part of the
conmi ssi oni ng process.
Static Tests: Tests or inspections that validate a specified static

condition such as pressure testing. Static tests may be specification
or code initiated.
Start Up Tests: Tests that validate the conponent or systemis ready

for automatic operation in accordance with the manufactures
requi renents.
Systens Manual : A systemfocused conposite document that includes al

i nformation required for the owners operators to operate the systens.
Test Procedure: A witten protocol that defines nethods, personnel, and

expectations for tests conducted on conponents, equiprent, assenblies,
systens, and interfaces anpbng systens.

Testing: The use of specialized and calibrated instrunents to neasure
par ameters such as: tenperature, pressure, vapor flow, air flow, fluid
flow, rotational speed, electrical characteristics, velocity, and other
data in order to determ ne perfornmance, operation, or function.
Testing, Adjusting, and Bal ancing (TAB): A systenatic process or

service applied to heating, ventilating and air-conditioning (HVAC)
systens and ot her environnental systens to achieve and docunent air and
hydronic flow rates. The standards and procedures for providing these
services are referred to as “Testing, Adjusting, and Bal ancing” and are
described in the Procedural Standards for the Testing, Adjusting and
Bal anci ng of Environnmental Systems, published by NEBB or AABC.

Thermal Scans: Thernographic pictures taken with an Infrared

Ther nogr aphi ¢ Canera. Thernmographi ¢ pictures show the relative
tenperatures of objects and surfaces and are used to identify |eaks,
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thermal bridging, thermal intrusion, electrical overload conditions,

noi sture contai nnment, and insulation failure.

Training Plan: A witten docunent that details, in outline formthe

expectations of the operator training. Training agendas shoul d i ncl ude
instruction on how to obtain service, operate, startup, shutdown and
maintain all systens and conponents of the project.

Trending: Monitoring over a period of time with the building

aut omati on system

Unr esol ved Conmi ssi oning | ssue: Any Conmi ssioning |ssue that, at the

time that the Final Report or the Anended Final Report is issued that

has not been either resolved by the construction team or accepted by

the VA. Validation: The process by which work is verified as conplete
and operating correctly:

1. First party validation occurs when a firmor individual verifying
the task is the sane firmor individual performng the task.

2. Second party validation occurs when the firmor individual verifying
the task is under the control of the firmperform ng the task or has
other possibilities of financial conflicts of interest in the
resolution (Architects, Designers, CGeneral Contractors and Third
Ti er Subcontractors or Vendors).

3. Third party validation occurs when the firmverifying the task is
not associated with or under control of the firmperform ng or
desi gni ng the task.

Verification: The process by which specific docunents, components,

equi prent, assenblies, systens, and interfaces anpbng systens are
confirmed to conply with the criteria described in the Owmer’s Project
Requi renent s.

Warranty Phase Conmi ssioni ng: Conmi ssioning efforts executed after a

proj ect has been conpl eted and accepted by the Omer. Warranty Phase
Conmi ssioning includes foll owup on verification of system perfornmance,
nmeasurenent and verification tasks and assistance in identifying
warranty i ssues and enforcing warranty provisions of the construction
contract.

Warranty Visit: A comm ssioning neeting and site review where al

out standi ng warranty i ssues and deferred testing is revi ewed and
di scussed.
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Wol e Bui |l di ng Conmi ssi oni ng: Conmi ssi oni ng of building systens such as

Bui | di ng Envel ope, HVAC, Electrical, Special Electrical (Fire Alarm

Security & Communi cations),

in this specification.

1.7 SYSTEMS TO BE COWM SSI ONED

A. Conmi ssioning of a systemor systens specified for this project

of the construction process. Docunentation and testing of these

systens, as well as training of the VA's Qperation and Mi ntenance

Pl unbi ng and Fire Protection as descri bed

is part

personnel, is required in cooperation with the VA and the Conmm ssi oni ng

Agent .

B. The followi ng systenms will

be conmi ssioned as part of this project:

Systens To Be Commi ssi oned

System Descri ption

HVAC

Noi se and Vi bration Noi se and vibration levels for critica
Contr ol equi pment such as Air Handlers, Chillers,

Cooling Towers, Boilers, Generators, etc. wll

be conmi ssioned as part of the system

conmi ssi oni ng

Direct Digital Contro
Systent*

Operator Interface Computer, Operator Wrk
Station (including graphics, point mapping,
trends, alarns), Network Conmunications

Modul es and Wring, Integration Panels. |[DDC

Control panels will be conm ssioned with the

systenms controlled by the panel]

Chilled Water Systent*

Chillers (centrifugal, rotary screw, air-
cool ed), punps (primary, secondary, variable
primary), VFDs associated with chilled water
system conponents, DDC Control Panels

(including integration with Building Contro
System
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Systens To Be Commi ssi oned
System Descri ption
Condenser Water Cooling Towers, Fluid Cool ers, heat
Syst ent* exchanger s/ econom zers, punps, VFDs associ ated
wi th condenser water system components, DDC
control panels.
St eam Heat i ng Hot Boil ers, boiler feed water system
Wat er Systent* econom zer s/ heat recovery equi pnment,
condensate recovery, water treatment, boiler

Systens**

fuel system controls, interface with facility
DDC system
HVAC Air Handling Air handling Units, packaged rooftop AHU,
Syst ens* * Qut door Air conditioning units, humdifiers,
DDC control panels
HVAC General exhaust, toilet exhaust, |aboratory
Venti | ati on/ Exhaust exhaust, isolation exhaust, room
Syst ens pressurization control systens
HVAC Ener gy Recovery Heat \Wheel s, Heat Recovery Loops, AHU
Systens** I nt egrated Heat Recovery
HVAC Terni nal Unit VAV Terminal Units, CAV term nal units, fan
Syst ens** coil units, fin-tube radiation, unit heaters
Decentralized Unitary Split-system HVAC systens, controls, interface
HVAC Syst ens* with facility DDC
Unitary Heat Punp Wat er - sour ce heat punps, controls, interface

with facility DDC

Humi dity Control

Hum di fiers, de-humdifiers, controls,

Syst ens interface with facility DDC
Hydroni ¢ Distribution Punps, DDC control panels, heat exchangers,
Syst ens
Facility Fuel Systens Boi |l er fuel system generator fuel system
Facility Fuel Gas Wtness Natural gas piping pressure testing,
Syst ens natural gas conpressors and storage, propane
st orage
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Systens To Be Commi ssi oned
System Descri ption
Snoke Evacuation Atrium snmoke evacuation, other snoke
System evacuation and snoke nmanagenent systens,
controls, interface with other systens (fire
al arn), energency operation.
Site Utilities
Energy Distribution Connection to Third Party Energy (Steam Hi gh
Uilities Tenp Hot Water, Chilled Water) Supply Systens,
Met ering, Pressure Contro

1.8 COW SSI ONI NG TEAM
A. The conmi ssi oni ng team shal
representatives of Contractor,

subcontractors, installers,

consi st of,

schedul er s,

but not be limted to,
i ncl udi ng Project Superintendent and

suppliers, and specialists

deermed appropriate by the Department of Veterans Affairs (VA) and

Conmi ssi oni ng Agent.

B. Menbers Appointed by Contractor:

conpany, or entity that

or entity that plans,

each

1. Conmi ssioning Agent: The designated person
pl ans, schedul es, and coordi nates the conmm ssioning teamto
i mpl enent the comm ssi oni ng process.
2. Contractor: The designated person, conpany,
schedul es and coordi nates the conm ssioning activities for the
construction team
2. Contractor’s Comm ssioning Representative(s):

I ndi vi dual (s),

havi ng authority to act on behalf of the entity he or she

represents, explicitly organized to
process through coordinated acti ons.

C. Menbers Appointed by VA

1. User:
mai nt enance personnel
2. NE

pr of essi onal s.
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1.9 VA'S COW SSI ONl NG RESPONSI BI LI TI ES

A. Assign operation and nai ntenance personnel and schedule themto
participate in comrissioning teamactivities including, but not limted
to, the follow ng:

1. Coordination meetings.

2. Training in operation and mai nt enance of systens, subsystemnms, and
equi pnent .

3. Testing neetings.

4. Wtness and assist in Systens Functional Performance Testing.

5. Demonstration of operation of systens, subsystens, and equi prent.

B. Provide the Construction Documents, prepared by Architect and approved
by VA, to the Comm ssioning Agent and for use in nanaging the
conmi ssi oni ng process, devel oping the comm ssioning plan, systens
manual s, and revi ewi ng the operation and nmai ntenance training plan.

1.10 CONTRACTOR S COWM SSI ONI NG RESPONSI BI LI Tl ES

A. The Contractor shall assign a Conm ssioni ng Manager to nanage
conmi ssioning activities of the Contractor, and subcontractors.

B. The Contractor shall ensure that the comm ssioning responsibilities
outlined in these specifications are included in all subcontracts and
t hat subcontractors conply with the requirenents of these
speci fications.

C. The Contractor shall ensure that each installing subcontractor shal
assign representatives with expertise and authority to act on behal f of
t he subcontractor and schedule themto participate in and perform
conmi ssioning teamactivities including, but not limted to, the
fol | owi ng:

1. Participate in comn ssioning coordination meetings.

2. Conduct operation and nai ntenance training sessions in accordance
wi th approved training plans.

3. Verify that Work is conplete and systens are operational according
to the Contract Docunments, including calibration of instrunentation
and controls.

4. Eval uat e conmi ssioning issues and conmm ssi oni hg observati ons
identified in the Comri ssioning |Issues Log, field reports, test
reports or other conm ssioning docunents. In collaboration with
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entity responsi ble for system and equi pnrent installation, reconmend

corrective action

5. Review and coment on commi ssi oni ng docunentati on
Participate in neetings to coordinate Systenms Functional Performance
Testi ng.

7. Provide schedule for operation and nmai ntenance data subnmittals,
equi pment startup, and testing to Conm ssioning Agent for
i ncorporation into the comm ssioning plan

8. Provide information to the Comm ssioning Agent for devel opi ng
conmi ssi oni ng pl an.

9. Participate in training sessions for VA's operation and nai nt enance
per sonnel

10. Provide technicians who are fanmliar with the construction and
operation of installed systens and who shall devel op specific test
procedures to conduct Systens Functional Perfornmance Testing of
instal |l ed systens.

1.11 COWM SSI ONI NG AGENT' S RESPONSI BI LI TI ES

A. Organize and | ead the conmi ssioning team

B. Prepare the commi ssioning plan. See Paragraph 1.11-A of this
specification Section for further information.

C. Review and comment on sel ected submittals fromthe Contractor for
general conformance with the Construction Docunents. Review and
conment on the ability to test and operate the system and/or equi pnent,
i ncl udi ng providing gages, controls and other conponents required to
operate, maintain, and test the system Review and conment on
performance expectations of systenms and equi pment and interfaces
bet ween systens relating to the Constructi on Docunents.

D. At the beginning of the construction phase, conduct an initia
construction phase coordi nation neeting for the purpose of review ng
t he conmi ssioning activities and establishing tentative schedul es for
operation and mai ntenance submittals; operation and mai nt enance
trai ning sessions; TAB Work; Pre-Functional Checklists, Systens
Functional Performance Testing; and project conpletion.

E. Convene conmi ssioning team neetings for the purpose of coordination,
conmuni cati on, and conflict resolution; discuss status of the

conmi ssi oni ng processes. Responsibilities include arranging for
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facilities, preparing agenda and attendance lists, and notifying

partici pants. The Conmm ssioning Agent shall prepare and distribute
m nutes to conmi ssioning team menbers and attendees within five
wor kdays of the comm ssioning neeting.

F. Observe construction and report progress, observations and issues.
bserve systens and equi pnent installation for adequate accessibility
for maintenance and conponent repl acenent or repair, and for genera
conformance wi th the Constructi on Docunents.

G Prepare Project specific Pre-Functional Checklists and Systens
Functi onal Performance Test procedures.

H. Coordi nate Systens Functional Perfornmance Testing schedule with the
Contractor.

. Wtness selected systens startups.

J. Verify selected Pre-Functional Checklists conpleted and submitted by
the Contractor.

K. Wtness and docunent Systens Functional Performance Testing.

L. Conpile test data, inspection reports, and certificates and incl ude

themin the systens manual and comm ssioning report.

M Revi ew and comrent on operation and nai ntenance (O&\ docunentation and
systenms manual outline for conpliance with the Contract Docunents.
Qperation and mai nt enance docunentation requirenments are specified in
Par agraph 1.25, Section 01 00 00 GENERAL REQUI REMENTS.

N. Revi ew operati on and mmi ntenance traini ng program devel oped by the
Contractor. Verify training plans provide qualified instructors to
conduct operation and mai ntenance training.

Prepare conmi ssioning Field Observation Reports.

T

Prepare the Final Conm ssioning Report.

Q Return to the site at 10 nonths into the 12 nmonth warranty period and
reviewwith facility staff the current building operation and the
condition of outstanding issues related to the original and seasona
Systens Functional Performance Testing. Also interview facility staff
and identify problems or concerns they have operating the building as
originally intended. Make suggestions for inprovenents and for

recordi ng these changes in the O8&M manual s. Identify areas that may
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cone under warranty or under the original construction contract. Assist

facility staff in developing reports, docunents and requests for
services to renedy outstanding probl ens.
R Assenble the final comm ssioning docunmentation, including the Fina
Conmi ssi oni ng Report and Addendumto the Final Comm ssioning Report.
1.12 COWM SSI ONI NG DOCUMENTATI ON
A. Commi ssioning Plan: A docunent, prepared by Conm ssioning Agent, that
outlines the schedule, allocation of resources, and documentation
requi renments of the conm ssioning process, and shall include, but is
not limted, to the foll ow ng:
1. Plan for delivery and review of submittals, systens manuals, and
ot her documents and reports. Identification of the relationship of
t hese docunents to other functions and a detailed description of
submittals that are required to support the conmi ssioning processes.
Submittal dates shall include the |atest date approved submittals
nmust be received without adversely affecting conm ssioning plan
2. Description of the organization, |ayout, and content of
conmi ssi oni ng docunentation (including systens manual) and a
detail ed description of docunents to be provided along with
identification of responsible parties.
Identification of systems and equi prent to be comm ssi oned.
4. Schedul e of Conmi ssioning Coordi nati on neetings.
Identification of itens that nust be conpleted before the next
operation can proceed.
Description of responsibilities of comm ssioning team menbers.
Description of observations to be made.

Description of requirenments for operation and mai nt enance training.

© © N o

Schedul e for conmi ssioning activities with dates coordinated with
overal |l construction schedul e.
10. Process and schedul e for docunenting changes on a continuous basis
to appear in Project Record Docunents.
11. Process and schedule for conpleting prestart and startup checklists
for systens, subsystens, and equiprment to be verified and tested.
12. Prelimnary Systens Functional Performance Test procedures.
B. Systens Functional Performance Test Procedures: The Comm ssioning

Agent will devel op Systens Functional Performance Test Procedures for
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each systemto be conmi ssioned, including subsystens, or equi pnent and

interfaces or interlocks with other systens. Systens Functiona

Perf ormance Test Procedures will include a separate entry, with space

for comrents, for each itemto be tested. Prelimnary Systens

Functional Performance Test Procedures will be provided to the VA

Archi tect/Engi neer, and Contractor for review and comment. The Systens

Performance Test Procedure will include test procedures for each node

of operation and provi de space to indicate whether the node under test

responded as required. Each System Functional Performance Test

procedure, regardless of system subsystem or equipnent being tested,

shal | include, but not be limted to, the foll ow ng:

1. Nane and identification code of tested system

2. Test nunber.

3. Time and date of test.

4. Indication of whether the record is for a first test or retest
follow ng correction of a problemor issue.

5. Dated signatures of the person performng test and of the witness,
i f applicable.

6. Individuals present for test.

7. Qbservations and |ssues.

8. Issue nunber, if any, generated as the result of test.

C. Pre-Functional Checklists: The Conm ssioning Agent will prepare Pre-
Functional Checklists. Pre-Functional Checklists shall be conpleted
and signed by the Contractor, verifying that systems, subsystens,
equi pnment, and associated controls are ready for testing. The
Conmi ssi oni ng Agent will spot check Pre-Functional Checklists to verify
accuracy and readiness for testing. |Inaccurate or inconplete Pre-
Functional Checklists shall be returned to the Contractor for
correction and resubni ssion.

D. Test and Inspection Reports: The Conmi ssioning Agent will record test
data, observations, and neasurenments on Systens Functional Performance
Test Procedure. The report will also include recommendati on for system
acceptance or non-acceptance. Photographs, forms, and other neans
appropriate for the application shall be included with data.

Conmi ssi oning Agent WII conpile test and i nspection reports and test
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and inspection certificates and include themin systens nmanual and

conmi ssi oni ng report.

E. Corrective Action Docunments: The Conmi ssioning Agent will docunent
corrective action taken for systens and equi prent that fail tests. The
docunentation will include any required nodifications to systens and
equi prent and/or revisions to test procedures, if any. The
Conmi ssioning Agent will witness and docunent any retesting of systens
and/ or equi pnent requiring corrective action and document retest
results.

F. Conmi ssioning |Issues Log: The Comm ssioning Agent will prepare and
mai ntai n Conmi ssi oni ng | ssues Log that describes Comi ssioning |ssues
and Comi ssioning Qbservations that are identified during the
Conmi ssi oni ng process. These observations and i ssues include, but are
not limted to, those that are at variance with the Contract Docunents.
The Conmi ssioning Issues Log will identify and track issues as they are
encountered, the party responsible for resolution, progress toward
resol ution, and docunent how the issue was resol ved. The Master
Conmi ssioning Issues Log will also track the status of unresol ved
i ssues.

1. Creating an Commi ssioning |Issues Log Entry:

a. ldentify the issue with unique numeric or al phanuneric identifier
by which the issue nmay be tracked.

b. Assign a descriptive title for the issue.
Identify date and time of the issue.

d. ldentify test number of test being perforned at the tine of the
observation, if applicable, for cross reference.

e. ldentify system subsystem and equiprment to which the issue
applies.

f. Identify location of system subsystem and equiprent.

g. Include information that nay be hel pful in diagnosing or
eval uating the issue.

h. Note reconmended corrective action

i. ldentify conmm ssioning team nenber responsible for corrective
action.

j. ldentify expected date of correction

k. ldentify person that identified the issue.
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2. Docunenting |ssue Resol ution

a. Log date correction is conpleted or the issue is resol ved.

b. Describe corrective action or resolution taken. Include
description of diagnostic steps taken to determ ne root cause of
the issue, if any.

c. ldentify changes to the Contract Docunents that nmay require
action.

d. State that correction was conpl eted and system subsystem and
equi prent are ready for retest, if applicable.

e. ldentify person(s) who corrected or resol ved the issue.

f. Identify person(s) verifying the issue resolution

G Final Comm ssioning Report: The Conm ssioning Agent will docunent
results of the comm ssioning process, including unresolved issues, and
performance of systems, subsystemnms, and equi prent. The Comm ssi oni ng

Report will indicate whether systens, subsystens, and equi pment have

been properly installed and are performng according to the Contract

Docurments. This report will be used by the Departnment of Veterans

Affairs when determ ning that systems will be accepted. This report

will be used to evaluate systems, subsystens, and equi pnent and wl|l

serve as a future reference docunent during VA occupancy and operati on.

It shall describe conmponents and perfornmance that exceed requirenents

of the Contract Docunents and those that do not neet requirements of

the Contract Docunents. The comm ssioning report will include, but is
not limted to, the follow ng:

1. Lists and expl anations of substitutions; conprom ses; variances with
the Contract Docunents; record of conditions; and, if appropriate,
recomendati ons for resolution. Design Narrative docunentation
mai nt ai ned by the Commi ssioni ng Agent.

Conmi ssi oni ng pl an.

Pre- Functional Checklists conpleted by the Contractor, wth

annot ati on of the Conmi ssioning Agent review and spot check.

4. Systems Functional Performance Test Procedures, with annotation of
test results and test conpletion.

5, Commi ssioning | ssues Log.

Listing of deferred and of f season test(s) not perforned, including

the schedul e for their conpletion

Contract No. VA69D 14-D- 0109
Station Project No. 695-15-119
Bancroft - AE Proj ect No. 14-101-05 01 91 00-23 12/ 11/ 2015



Clenment J. Zabl ocki VA Medical Center
M | waukee, W sconsin 53295
Bui | di ng 6 HVAC Upgr ade
Bancroft Architects + Engi neers
06- 01- 13
H. Addendum to Fi nal Conm ssioning Report: The Comm ssioning Agent will

prepare an Addendumto the Final Conm ssioning Report near the end of

the Warranty Period. The Addendum wi || indicate whether systens,

subsystems, and equi pmrent are conplete and continue to perform

according to the Contract Docunents. The Addendumto the Fina

Conmi ssi oni ng Report shall include, but is not limted to, the

fol | owi ng:

1. Docunentation of deferred and off season test(s) results.

2. Compl eted Systems Functional Perfornmance Test Procedures for off
season test(s).

3. Docunentation that unresol ved system perfornance i ssues have been
resol ved.

4. Updated Commi ssioning |Issues Log, including status of unresol ved
i ssues.

5. ldentification of potential Warranty Clains to be corrected by the

Contractor.
|. Systens Manual: The Conmm ssioning Agent will gather required
i nformati on and conpile the Systems Manual. The Systens Manual will

include, but is not limted to, the foll ow ng:
1. Design Narrative, including systemnarratives, schematics, single-
line diagrans, flow diagrans, equipnment schedul es, and changes nade
t hr oughout the Project.
2. Reference to Final Comm ssioning Plan
Ref erence to Final Comm ssioning Report.
Approved Qperation and Mai ntenance Data as submitted by the
Contractor.
1.13 SUBM TTALS
A. Prelimnary Conm ssioning Plan Submttal: The Commi ssioning Agent has
prepared a Prelimnary Commi ssioning Plan based on the fina
Construction Docunents. The Prelimnary Comi ssioning Plan is included
as an Appendix to this specification section. The Prelimnary
Conmi ssioning Plan is provided for information only. 1t contains
prelimnary information about the foll owing comm ssioning activities:
1. The Comm ssioning Team A |list of conm ssioning team nenbers by

or gani zati on.
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2. Systens to be commissioned. A detailed list of systens to be

conmi ssioned for the project. This list also provides prelimnary

i nformati on on systens/equi pment submittals to be reviewed by the
Conmi ssi oni ng Agent; prelimnary information on Pre-Functiona
Checklists that are to be conpleted; prelimnary information on
Systens Performance Testing, including information on testing sanple
size (where authorized by the VA).

3. Commi ssioning Team Rol es and Responsibilities: Prelimnary roles and
responsibilities for each Conm ssioning Team nmenber.

4. Comm ssioning Docurments: A prelimnary list of conm ssioning-rel ated
docunents, include identification of the parties responsible for
preparation, review, approval, and action on each docunent.

5. Commi ssioning Activities Schedule: Ildentification of Comm ssioning
Activities, including Systems Functional Testing, the expected
durati on and predecessors for the activity.

6. Pre-Functional Checklists: Prelimnary Pre-Functional Checklists
for equi pnent, conponents, subsystens, and systens to be
conmi ssi oned. These Prelimnary Pre-Functional Checklists provide
gui dance on the level of detailed information the Contractor shal
i ncl ude on the final subm ssion

7. Systens Functional Perfornance Test Procedures: Prelimnary step-
by-step System Functional Perfornmance Test Procedures to be used
during Systens Functional Performance Testing. These Prelimnary
Systenms Functional Perfornmance procedures provide information on the
| evel of testing rigor, and the | evel of Contractor support required
during performance of system s testing.

B. Final Conmissioning Plan Subnittal: Based on the Final Construction
Docurrents and the Contractor’s project team the Comm ssioning Agent
will prepare the Final Conmm ssioning Plan as described in this section.
The Conmi ssioning Agent will submt three hard copies and three sets of
electronic files of Final Conm ssioning Plan. The Contractor shal
revi ew the Conmi ssioning Plan and provide any comments to the VA, The
Conmi ssi oning Agent will incorporate review conments into the Fina
Conmi ssioning Plan as directed by the VA

C. Systens Functional Perfornance Test Procedure: The Comm ssioni ng Agent

will submt prelimnary Systens Functional Performance Test Procedures
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to the Contractor, and the VA for review and comment. The Contractor

shall return review comments to the VA and t he Comm ssi oni ng Agent.

The VA will also return review comrents to the Comm ssioning Agent. The

Conmi ssi oni ng Agent will incorporate review conents into the Final

Systens Functional Test Procedures to be used in Systens Functional

Per f or mance Testi ng.

D. Pre-Functional Checklists: The Comm ssioning Agent will subnmit Pre-
Functional Checklists to be conpleted by the Contractor.

E. Test and Inspection Reports: The Conmi ssioning Agent will submt test
and inspection reports to the VA with copies to the Contractor and the
Ar chi t ect/ Engi neer.

F. Corrective Action Docurments: The Conmi ssioning Agent will submt
corrective action docunents to the VA COR with copies to the Contractor
and Architect.

G Prelimnary Comm ssioning Report Submittal: The Conm ssioning Agent
will submt three electronic copies of the prelimnary comm ssioning
report. One electronic copy, with review coments, will be returned to
t he Conmi ssi oni ng Agent for preparation of the final subnmittal.

H. Final Comm ssioning Report Submittal: The Comm ssioning Agent wll
submt four sets of electronically formatted i nformati on of the final
conmi ssioning report to the VA. The final submittal will incorporate
comments as directed by the VA

|. Data for Comm ssioning:

1. The Comm ssioning Agent will request in witing fromthe Contractor
specific informati on needed about each piece of comm ssioned
equi pment or systemto fulfill requirenents of the Comm ssioning
Pl an.

2. The Conmi ssi oni ng Agent may request further docunentation as is
necessary for the comni ssioning process or to support other VA data
col l ection requirenments, including Construction Operations Building
I nformati on Exchange (COBIE), Building Information Mddeling (BIM,
etc.

1.14 COWM SSI ONI NG PROCESS

A. The Conmi ssioning Agent will be responsible for the overall nanagenent

of the comm ssioning process as well as coordi nati ng schedul i ng of

conmi ssioning tasks with the VA and the Contractor. As directed by the
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VA, the Contractor shall incorporate Comm ssioning tasks, including,

but not Iimted to, Systems Functional Performance Testing (including

predecessors) with the Master Construction Schedul e.

B. Wthin 14 days of contract award, the Contractor shall designate a
speci fic individual as the Commi ssioning Manager (CxM to nanage and
| ead the conmmissioning effort on behalf of the Contractor. The
Conmi ssi oni ng Manager shall be the single point of contact and
conmuni cations for all conmm ssioning related services by the
Contractor.

C. Wthin 14 days of contract award, the Contractor shall ensure that each
subcontractor designates specific individuals as Comm ssi oni ng
Representatives (CXR) to be responsible for comm ssioning rel ated
tasks. The Contractor shall ensure the designated Comm ssioning
Representatives participate in the comm ssioning process as team
menbers providi ng comi ssioning testing services, equi pnent operation,
adjustrents, and corrections if necessary. The Contractor shall ensure
that all Comm ssioning Representatives shall have sufficient authority
to direct their respective staff to provide the services required, and
to speak on behal f of their organizations in all conm ssioning rel ated
contractual matters.

1.15 QUALI TY ASSURANCE

A. Instructor Qualifications: Factory authorized service representatives
shal | be experienced in training, operation, and mai ntenance procedures
for installed systens, subsystens, and equi prent.

B. Test Equi pnent Calibration: The Contractor shall conply with test
equi prent manufacturer's calibration procedures and intervals.
Recal i brate test instrunents i mediately whenever instruments have been
repai red foll ow ng damage or dropping. Affix calibration tags to test
instruments. Instrunents shall have been calibrated within six nonths
prior to use.

1.16 COORDI NATI ON

A. Managenent: The Comm ssioning Agent will coordinate the conmm ssioning
activities with the VA and Contractor. The Conmi ssioning Agent will
subm t conmi ssi oni ng docunents and i nformation to the VA, A

conmi ssi oni ng team nmenbers shall work together to fulfill their
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contracted responsibilities and nmeet the objectives of the contract

document s.

B. Scheduling: The Contractor shall work with the Comm ssioning Agent and
the VA to incorporate the comm ssioning activities into the
construction schedule. The Conm ssioning Agent will provide sufficient
i nformati on (including, but not limted to, tasks, durations and
predecessors) on conmi ssioning activities to allow the Contractor and
the VA to schedul e commi ssioning activities. Al parties shall address
schedul i ng i ssues and nake necessary notifications in a timely manner
in order to expedite the project and the comm ssioning process. The
Contractor shall update the Master Construction as directed by the VA

C. Initial Schedul e of Conm ssioning Events: The Comm ssioning Agent will
provide the initial schedule of primary comm ssioning events in the
Conmi ssioning Plan and at the comm ssioning coordination neetings. The
Conmi ssioning Plan will provide a format for this schedule. As
construction progresses, nore detailed schedules will be devel oped by
the Contractor with informati on fromthe Conm ssioning Agent.

D. Conmi ssi oni ng Coordi nati ng Meetings: The Comm ssioning Agent will
conduct periodi c Comm ssioning Coordination Meetings of the
conmi ssioning teamto review status of conm ssioning activities, to
di scuss scheduling conflicts, and to discuss upcon ng comm ssi oni ng
process activities.

E. Pretesting Meetings: The Conmi ssioning Agent will conduct pretest
nmeetings of the conm ssioning teamto review startup reports, Pre-
Functional Checklist results, Systens Functional Perfornmance Testing
procedures, testing personnel and instrunmentation requirenents.

F. Systens Functional Performance Testing Coordination: The Contractor
shall coordinate testing activities to acconmodate required quality
assurance and control services with a m ni mum of delay and to avoid
necessity of renoving and repl aci ng constructi on to accombpdate testing
and inspecting. The Contractor shall coordinate the schedule tines for
tests, inspections, obtaining sanples, and simlar activities.

PART 2 - PRODUCTS
2.1 TEST EQUI PMENT
A. The Contractor shall provide all standard and specialized testing

equi pment required to perform Systens Functional Perfornmance Testing.
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Test equi pnment required for Systens Functional Performance Testing will

be identified in the detailed System Functi onal Perfornmance Test
Procedure prepared by the Conm ssioning Agent.

B. Data | oggi ng equi pnent and software required to test equi prment shall be
provi ded by the Contractor.

C. Al testing equipnent shall be of sufficient quality and accuracy to
test and/or measure system performance with the tol erances specified in
the Specifications. If not otherw se noted, the follow ng m ninmm
requi renents apply: Tenperature sensors and digital thernmonmeters shal
have a certified calibration within the past year to an accuracy of 0.5
°C (1.0 °F) and a resolution of + or - 0.1 °C (0.2 °F). Pressure sensors
shal | have an accuracy of + or - 2.0% of the val ue range bei ng neasured
(not full range of meter) and have been calibrated within the | ast
year. All equiprment shall be calibrated according to the manufacturer's
recommended intervals and followi ng any repairs to the equipnent.
Calibration tags shall be affixed or certificates readily avail abl e.
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PART 3 - EXECUTI ON
3.1 COW SSI ONI NG PROCESS ROLES AND RESPONSI BI LI TI ES

A. The following table outlines the roles and responsibilities for the Conm ssioning Team nmenbers during

t he Constructi on Phase:

Spec Witer’'s Notes:

conmi ssi oni ng tasks as appropriate for the project.

06-01-13

Edit the following tables to describe the roles
and responsibilities for each comm ssioning team nenber for each of the

Constructi on Phase CxA = Conmi ssi oni ng Agent L = Lead
COR = Contracting O ficer P = Participate
Represent ati on A = Approve
Conmi ssi oni ng Roles & Responsibilities A E = Design Arch/Engi neer R = Revi ew
PC = Prine Contractor O = Optional
&M = Gov't Facility O&M
Cat egory Task Descri ption CxA RE AN E | PC &M | Not es
Meeti ngs Construction Conmi ssioning Kick O f L A =) p 0
nmeet i ng
Conmi ssi oni ng Meeti ngs L A P P @)
Proj ect Progress Meetings P A P L @)
Controls Meeting L A P P @)
Coor di nati on Coordinate with [OGC s, AHJ, Vendors,
etc.] to ensure that Cx interacts L A =) = N A
properly with other systens as needed
to support the OPR and BOD.
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Constructi on Phase CxA = Conmi ssi oni ng Agent L = Lead
COR = Contracting Oficer P = Participate
Represent ati on A = Approve
Commi ssi oni ng Rol es & Responsibilities Al E = Design Arch/Engi neer R = Review
PC = Prinme Contractor O = Optional
&M = Gov't Facility O&M
Cat egory Task Descri ption CxA RE A E | PC O&M | Not es
Cx Plan & Spec | Final Comm ssioning Plan L A R R (@]
Schedul es Duration Schedul e for Conmi ssioning L A R R N A
Activities
OPR and BOD Mai ntai n OPR on behal f of Omner L A @]
Mai ntain BOD/ DI D on behal f of Oaner A R (@]
Docunent TAB Pl an Revi ew L A R R (@]
Revi ews Subnmittal and Shop Drawi ng Revi ew R A R L (@]
Revi ew Contractor Equi pnent Startup L A R R N A
Checkl i sts
Revi ew Change Orders, ASI, and RF L A R R N A
Site Wtness Factory Testing P A P @)
Goservati ons Construction Qoservation Site Visits A R (@]
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Constructi on Phase CxA = Conmi ssi oni ng Agent L = Lead
COR = Contracting Oficer P = Participate
Represent ati on A = Approve
Commi ssi oni ng Rol es & Responsibilities Al E = Design Arch/Engi neer R = Review
PC = Prinme Contractor O = Optional
&M = Gov't Facility O&M
Cat egory Task Descri ption CxA RE AE | PC Q&M | Not es
Functi onal Fi nal Pre-Functional Checklists L R R
Test Protocols Fi nal Functional Perfornmance Test L R R
Pr ot ocol s
Techni cal | ssues Resol uti on Meetings P A P L @)
Activities
Reports and Status Reports L A R R @)
Logs Mai nt ai n Conmi ssi oni ng | ssues Log L A R R @)

B. The following table outlines the roles and responsibilities for the Comm ssioning Team nenbers during

t he Acceptance Phase:

Accept ance

Phase

CxA = Comm ssi oni hg Agent

L = Lead
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RE = Resi dent Engi neer P = Participate
S o Al E = Design Arch/Engi neer A = Approve
Commi ssi oni ng Rol es & Responsibilities ) )
PC = Prime Contractor R = Revi ew
&M = Gov't Facility &M O = Optional
Cat egory Task Descri ption CxA RE [AE | PC M Not es
Meet i ngs Conmi ssi oni ng Meeti ngs L A P P 9]
Proj ect Progress Meetings P A p L 0]
Pre-Test Coordi nation Meeting L A p p 0]
Lessons Learned and Conmi ssi oni ng
Report Revi ew Meeti ng L A P P o
Coor di nati on Coordinate with [OGC s, AHJ, Vendors,
etc.] to ensure that Cx interacts L p p p o
properly with other systens as needed
to support OPR and BOD
Cx Plan & Spec | Mai ntai n/ Update Conmi ssi oning Pl an L A R R 0]
Schedul es Prepare Functional Test Schedul e L A R R 9]
OPR and BOD Mai ntai n OPR on behal f of Oaner L A R R 9]
Mai ntain BOD/ DI D on behal f of Owner L A R R 0]
Doc_urrent Revi ew Conpl et ed Pre-Functi onal L A R R o
Revi ews Checklists
Pre- Functi onal Checklist Verification L A R R 0]
Revi ew Operations & Mai ntenance Manuals | L A R R R
Training Plan Revi ew L A R R R
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Accept ance Phase CxA = Commi ssi oni ng Agent L = Lead
RE = Resi dent Engi neer P = Participate
A E = Design Arch/Engi neer A = Approve
Conmi ssi oni ng Rol es & Responsibilities _ i
PC = Prime Contractor R = Revi ew
&M = Gov't Facility Q&M O = Optional
Cat egory Task Descri ption CxA RE |[AE |PC &M Not es
Warranty Revi ew A R R 9]
Revi ew TAB Report A R R 9]
Site Construction Cbservation Site Visits L A R R 9]
Coservati ons W tness Sel ected Equi pnent Startup L A R R 0
Functi onal TAB Verification L A R R 9]
Test Protocol's "sysiens Functional Perfor mance Testing A P ) )
Ret esti ng A p p p
Techni cal | ssues Resol uti on Meetings A p L 0]
Activities Systens Training L S R P P
Reports and Status Reports L A R R e)
Logs Mai nt ai n Conmi ssi oni ng | ssues Log L A R R 9]
Fi nal Conmi ssi oni ng Report L A R R R
Prepare Systens Manual s L A R R R
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C. The following table outlines the roles and responsibilities for the Comm ssioning

the Warranty Phase:

06-01- 13
Team nenbers during

Warranty Phase CxA = Conmi ssi oni ng Agent L = Lead
COR = Contracting Oficer P = Participate
Representative A = Approve
Conmi ssi oni ng Rol es & Responsibilities A E = Design Arch/ Engi neer R = Revi ew
PC = Prime Contractor O = Optional
&M = Gov't Facility O&M
Cat egory Task Descri ption CxA RE [AE | PC @Y Not es
Meet i ngs Post - Cccupancy User Revi ew Meeti ng L A 0] P P
glote _ Periodic Site Visits L A o o p
servations
Functi onal Def erred and/ or seasonal Testing L A 0] p P
Test Protocols
Xec_hn! cgl | ssues Resol uti on Meetings L S o o P
ctivities
Post - Gccupancy Warranty Checkup and
review of Significant Qutstanding L A R P
| ssues
Reports and Fi nal Conmi ssi oni ng Report Amendnent A R R
Logs Status Reports A R R
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3.2 STARTUP, I NI TI AL CHECKOUT, AND PRE- FUNCTI ONAL CHECKLI STS

A. The follow ng procedures shall apply to all equipnent and systens to be
conmi ssi oned, according to Part 1, Systens to Be Conm ssioned.

1. Pre-Functional Checklists are inportant to ensure that the equi pnent
and systens are hooked up and operational. These ensure that Systens
Functi onal Performance Testing nmay proceed w thout unnecessary
del ays. Each systemto be conm ssioned shall have a full Pre-
Functional Checklist conpleted by the Contractor prior to Systens
Functional Performance Testing. No sanpling strategies are used.

a. The Pre-Functional Checklist will identify the trades responsible
for conpleting the checklist. The Contractor shall ensure the
appropriate trades conplete the checklists.

b. The Comm ssioning Agent will review conpleted Pre-Functiona
Checklists and field-verify the accuracy of the conpleted
checkl i st using sanpling techniques.

2. Startup and Initial Checkout Plan: The Contractor shall devel op
detailed startup plans for all equipnent. The prinary role of the
Contractor in this process is to ensure that there is witten
docunent ati on that each of the manufacturer recomended procedures
have been conpleted. Parties responsible for startup shall be
identified in the Startup Plan and in the checklist forns.

a. The Contractor shall develop the full startup plan by conbining
(or adding to) the checklists with the nmanufacturer's detailed
startup and checkout procedures fromthe Q&M nmanual data and the
field checkout sheets normally used by the Contractor. The plan
shal I include checklists and procedures with specific boxes or
lines for recording and docunenting the checking and i nspections
of each procedure and a summary statenent with a signature bl ock
at the end of the plan.

b. The full startup plan shall at a m ni mum consi st of the follow ng
items:

1) The Pre-Functional Checklists.

2) The nanufacturer's standard witten startup procedures copied
fromthe installation nanuals with check boxes by each
procedure and a signature bl ock added by hand at the end.

3) The manufacturer's normally used field checkout sheets.
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c. The Conmm ssioning Agent will submt the full startup plan to the

VA and Contractor for review. Final approval will be by the VA

d. The Contractor shall review and eval uate the procedures and the
format for documenting them noting any procedures that need to
be revised or added.

3. Sensor and Actuator Calibration

a. All field installed tenperature, relative humdity, CO2 and
pressure sensors and gages, and all actuators (danpers and
val ves) on all equiprment shall be calibrated using the nethods
described in Division 21, Division 22, Division 23, Division 26,
Division 27, and Division 28 specifications.

b. Al procedures used shall be fully documented on the Pre-
Functional Checklists or other suitable forms, clearly
ref erenci ng the procedures followed and witten docunentation of
initial, intermediate and final results.

4. Execution of Equiprment Startup

a. Fourweeks prior to equipnment startup, the Contractor shal
schedul e startup and checkout with the VA and Conmi ssi oning
Agent. The performance of the startup and checkout shall be
directed and executed by the Contractor.

b. The Comm ssioning Agent will observe the startup procedures for
sel ected pi eces of prinary equipnent.

c. The Contractor shall execute startup and provide the VA and
Conmi ssi oni ng Agent with a signed and dated copy of the conpleted
startup checklists, and contractor tests.

d. Only individuals that have direct know edge and wi tnessed that a
line itemtask on the Startup Checklist was actually perforned
shall initial or check that itemoff. It is not acceptable for
Wi t nessing supervisors to fill out these forms.

3. 3 DEFI Cl ENCI ES, NONCONFORMANCE, AND APPROVAL | N CHECKLI STS AND STARTUP
A. The Contractor shall clearly list any outstanding itens of the initial
startup and Pre-Functional Checklist procedures that were not conpleted
successfully, at the bottom of the procedures formor on an attached
sheet. The procedures form and any outstandi ng deficiencies shall be
provided to the VA and the Comm ssioning Agent within two days of

conpl eti on.
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B. The Comm ssioning Agent will review the report and submt conments to

the VA. The Conmi ssioning Agent will work with the Contractor to

correct and verify deficiencies or unconpleted items. The Comm ssi oni ng

Agent will involve the VA and others as necessary. The Contractor shal

correct all areas that are nonconpliant or inconplete in the checklists

inatinely manner, and shall notify the VA and Conmmi ssioni ng Agent as
soon as outstanding itens have been corrected. The Contractor shal
submit an updated startup report and a Statenment of Correction on the
ori gi nal nonconpliance report. Wen satisfactorily conpleted, the

Conmi ssi oning Agent will recommend approval of the checklists and

startup of each systemto the VA

C. The Contractor shall be responsible for resolution of deficiencies as
directed the VA
3.4 PHASED COWM SSI ONI NG
A. The project may require startup and initial checkout to be executed in
phases. This phasing shall be planned and schedul ed in a coordi nation
neeting of the VA, Conmi ssioning Agent, and the Contractor. Results
will be added to the naster construction schedul e and the conmm ssi oning
schedul e.
3.5 DDC SYSTEM TRENDI NG FOR COWM SSI ONI NG
A. Trending is a nethod of testing as a standal one nethod or to augnent
manual testing. The Contractor shall trend any and all points of the
systemor systemnms at intervals specified bel ow
B. Alarns are a nmeans to notify the system operator that abnornal
conditions are present in the system Alarns shall be structured into
three tiers — Critical, Priority, and Mi ntenance.

1. Critical alarnms are intended to be alarns that require the inmedi ate
attention of and action by the Operator. These alarnms shall be
di spl ayed on the Operator Workstation in a popup style w ndow that
is graphically linked to the associated unit's graphical display.
The popup style wi ndow shall be displayed on top of any active
wi ndow within the screen, including non DDC system software.

2. Priority level alarns are to be printed to a printer which is
connected to the Operator’s Wrk Station |ocated within the
engineer’s office. Additionally Priority level alarns shall be able
to be nonitored and vi ewed t hrough an active al arm application.

Priority level alarnms are alarms which shall require reaction from
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t he operator or maintenance personnel within a normal work shift,

and not i medi ate action.

3. Maintenance alarms are intended to be m nor issues which would
requi re exam nati on by nmai ntenance personnel within the foll ow ng
shift. These alarns shall be generated in a schedul ed report
automatically by the DDC system at the start of each shift. The
gener ated mai ntenance report will be printed to a printer |ocated
wi thin the engineer’s office.

C. The Contractor shall provide a wireless internet network in the

buil ding for use during controls progranm ng, checkout, and

conmi ssioning. This network will allow project team nenbers to nore

ef fectively program view, manipulate and test control devices while

being in the sane roomas the controll ed device.

D. The Contractor shall provide graphical trending through the DDC contro
system of systens bei ng comm ssioned. Trending requirenments are

i ndi cated bel ow and included with the Systens Functional Performance

Test Procedures. Trending shall occur before, during and after Systens

Functional Performance Testing. The Contractor shall be responsible for

produci ng graphical representations of the trended DDC points that show

each system operating properly during steady state conditions as wel

as during the System Functional Testing. These graphical reports shal

be submitted to the COR and Commi ssioning Agent for review and anal ysis

bef ore, during dynam c operation, and after Systems Functiona

Performance Testing. The Contractor shall provide, but not linmted to,

the following trend requirenents and trend subm ssions:

1. Pre-testing, Testing, and Post-testing — Trend reports of trend | ogs
and graphical trend plots are required as defined by the
Conmi ssi oni ng Agent. The trend | og points, sanpling rate, graphica
pl ot configuration, and duration will be dictated by the
Conmi ssioning Agent. At any tine during the Conmi ssioning Process
t he Conmi ssi oni ng Agent may recomrend changes to aspects of trending
as deened necessary for proper system analysis. The Contractor shal
i mpl enent any changes as directed by the COR Any pre-test trend
anal ysis comments generated by the Comm ssioni ng Team shoul d be
addressed and resol ved by the Contractor, as directed by the COR
prior to the execution of Systens Functional Perfornmance Testing.
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2. Dynanmic plotting — The Contractor shall also provide dynam c

plotting during Systens Functional Performance testing at frequent
intervals for points deternined by the Systens Functional

Perf ormance Test Procedure. The graphical plots will be formatted
and plotted at durations listed in the Systens Functi onal

Per f or mance Test Procedure.

3. Graphical plotting - The graphical plots shall be provided with a
dual y-axis allowing 15 or nore trend points (series) plotted
si mul taneously on the graph with each series in distinct color. The
plots will further require title, axis namng, |egend etc. all
descri bed by the Systens Functional Performance Test Procedure. |If
this cannot be sufficiently acconplished directly in the Direct
Digital Control Systemthen it is the responsibility of the
Contractor to plot these trend logs in Mcrosoft Excel.

4. The following tables indicate the points to be trended and al ar ned
by system The Operational Trend Duration columm indicates the
trend duration for nornal operations. The Testing Trend Duration
colum indicates the trend duration prior to Systems Functi onal
Performance Testing and again after Systens Functional Performance
Testing. The Type columm indicates point type: Al = Anal og | nput,
AO = Analog Qutput, DI = Digital Input, DO= Digital Qutput, Calc =
Calcul ated Point. In the Trend Interval Columm, COV = Change of
Val ue. The Al arm Type indicates the alarmpriority; C= Critical, P
= Priority, and M= Mintenance. The Al arm Range col unm i ndi cates
when the point is considered in the alarmstate. The A arm Del ay
colum indicates the length of tine the point nust remain in an
alarmstate before the alarmis recorded in the DDC. The intent is
to allow minor, short-duration events to be corrected by the DDC

system prior to recording an alarm

Dual - Path Air Handling Unit Trending and Al arns
Qperationa | Testing

Poi nt Type ;r;'?zgval | Trend Trend '.IA.‘I a(ram élaﬁrgw ge[la;m
Dur at i on Dur at i on yp 9 y

oA

N Al 15 Mn 24 hours 3 days N A

enper at ur e
RA Al 15 Mn 24 hours 3 days N A
Tenperat ure
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Dual - Path Air Handling Unit Trending and Al arns
. Tr end Gperetl ene | sl g Alarm | Alarm Al arm
Poi nt Type | nter val | Trend Trend Tvoe Range Del a
Dur ati on Dur ati on yp 9 y
RA Humidity Al 15 Mn 24 hours 3 days P >60% RH ;Lnon
M xed Air Al None None None N A
Tenp
+5°F 10
SA Tenp Al 15 Mn 24 hours 3 days C fromsP |nin
Suppl y Fan Al 15 Mn 24 hours 3 days N A
Speed
Return Fan Al 15 Mn 24 hours 3 days N A
Speed
RA Pre-Filter | None None None N A
St at us
OA Pre-Filter | None None None N A
St at us
After Filter Al None None None N A
St at us
0,
SA Fl ow Al 15 Mn 24 hours 3 days C +10% 19
fromSP |[mn
QA Supply +5°F 10
Tenp Al 15 Mn 24 hours 3 days P fromsP |nin
RA Supply Al 15 Mn 24 hours 3 days N A
Tenp
RA .: s Val ve Al 15 Mn 24 hours 3 days N A
Posi tion
OA .:I I.“ Val ve Al 15 Mn 24 hours 3 days N A
Posi tion
QA W‘.’Va' ve Al 15 Mn 24 hours 3 days N A
Posi tion
0,
QA Fl ow Al 15 Mn 24 hours 3 days P +10% 5mn
from SP
0,
RA Fl ow Al 15 Mn 24 hours 3 days P +10% 5 mn
from SP
Initial WC
Intensity (% Al None None None N A
+25% .
Duct Pressure | Al 15 Mn 24 hours 3 days C 6 nmMn
from SP
0,
CQ2 Level Al 15 Mn 24 hours 3 days P £10% 19
fromSP | nin
St at us
gupply Fan Dl cov 24 hours 3 days C <> 19
t at us nmn
Comand
St at us
Return Fan Dl cov 24 hours 3 days C <> 10
St at us M n
Comand
g' gh Static Dl cov 24 hours 3 days P True 1 nn
t at us
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Dual - Path Air Handling Unit Trending and Al arns
. Tr end Gperetl ene | sl g Alarm | Alarm Al arm
Poi nt Type | nter val | Trend Trend Tvpe Range Del a
Dur ati on Dur ati on yp 9 y
Fire Alarm Dl cov 24 hours 3 days C True 5 mnmn
St at us
Freeze Stat DI cov 24 hours |3 days c True 10
Level 1 nmn
Freeze Stat Dl cov 24 hours 3 days C True 5mn
Level 2
Freeze Stat Dl cov 24 hours 3 days P True 1 nmn
Level 3
Fi r e/ Smoke .
Danper St at us Dl cov 24 hours 3 days P Cl osed 1 nn
Emergency AHU Dl cov 24 hours 3 days P True 1 nmn
Shut down
St at us
Exhaust Fan |, cov 24 hours |3 days c <> 10
#1 Status mn
Conmmand
St at us
Exhaust Fan Dl cov 24 hours 3 days C < 19
#2 St atus mn
Conmand
St at us
Exhaust Fan Dl cov 24 hours 3 days C < 19
#3 St atus mn
Comand
QA Alarm Dl cov 24 hours 3 days C True rlnon
High Static cov 24 hours |3 days c Tr ue 10
Al arm nn
XIVC Em tter Dl cov 24 hours 3 days P True 19
arm nn
cce Alarm DI cov 24 hours |3 days P True rln.on
Power Failure | DI cov 24 hours 3 days P True 1 nn
Suppl y Fan AO 15 Mn 24 hours 3 days N A
Speed
geturn Fan AO 15 Mn 24 hours 3 days N A
peed
RA Q-NVVaI ve AO 15 Mn 24 hours 3 days N A
Posi tion
(P)A‘ .:I I.“ Val ve AO 15 Mn 24 hours 3 days N A
osi tion
QA !_anl ve AO 15 Mn 24 hours 3 days N A
Posi tion
Supply Fan po | cov 24 h d N
S/'S ours 3 days A
g/etsurn Fan DO cov 24 hours 3 days N A

Contract No. VA69D 14-D- 0109
Station Project No. 695-15-119
Bancroft - AE Proj ect No. 14-101-05 01 91 00-42 12/ 11/ 2015



Cl ement J. Zabl ocki VA Medical Center
M | waukee, W sconsin 53295
Bui | di ng 6 HVAC Upgr ade
Bancroft Architects + Engi neers

06-01- 13
Dual - Path Air Handling Unit Trending and Al arns
. Tr end Gperetl ene | sl g Alarm | Alarm Al arm
Poi nt Type | nter val | Trend Trend Tvpe Range Del a
Dur at i on Dur at i on yp 9 y
Fi re/ Smoke DO cov 24 hours 3 days N A
Danmper s
g/xgaust Fan DO cov 24 hours 3 days N A
g;(gaust Fan DO cov 24 hours 3 days N A
g/xgaust Fan DO cov 24 hours 3 days N A
AHU Ener gy Calc |1 Hour 30 day N A N A
Terminal Unit (VAV, CAV, etc.) Trending and Al arns
. Trend e Alarm | Alarm Al arm
Poi nt Type it e e | Trend Trend Tvpe Range Del a
Dur at i on Dur at i on yp 9 y
Space +5°F 10
Tenper at ur e Al 15 Mn 12 hours 3 days P fromsP |nin
Air Flow Al 15 Mn 12 hours 3 days P £5°F 19
fromSP |[mn
SA +5°F 10
Tenper at ur e Al 15 Mn 12 hours 3 days P fromsP |nin
Local +10°F 60
Set poi nt Al 15 Mn 12 hours 3 days M fromsP |nin
Space > 60% .
Humi dity Al 15 Mn 12 hours 3 days P RH 5mn
Unoccupi ed 12
override Dl cov 12 hours 3 days M N A Hour s
Refri gerator Dl cov 12 hours 3 days C N A 19
Al arm nmn
Damper 15
Posi ti on AO M nut es 12 hours 3 days N A
Heating coil 15
Val ve AO M 12 hours 3 days N A
D nut es
Posi tion
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4-Pi pe Fan Coil Trending and Al arns
. Tr end Gperetl ene | sl g Alarm | Alarm Al arm
Poi nt Type | nter val | Trend Trend Tvoe Range Del a
Dur at i on Dur at i on yp g y
Space 15 +5°F 10
Tenper at ur e Al M nut es 12 hours 3 days P fromSP |[mn
SA 15 +5°F 10
Tenper ature Al M nut es 12 hours 3 days P fromSP |[mn
Pre-Filter Al None None None M > sp 1
St at us hour
Wat er Sensor Dl cov 12 hours 3 days M N A ﬁﬂon
Cool i ng Coi l 15
Val ve AO 12 hours 3 days N A
S M nut es
Posi tion
Heating coil 15
Val ve AO M 12 hours 3 days N A
Posi ti on nutes
St at us 30
Fan Coi l DO cov 12 hours 3 days M <> nin
O\ OFF Conmand
2-Pipe Fan Coil Unit Trendi ng and Al arns
Operationa | Testing
Poi nt Type ;r;teg?val | Trend Trend '.?_‘I a(ram élaﬁrg glelagm
Dur at i on Dur at i on yp g y
Space 15 +5°F 10
Tenper at ur e Al M nut es 12 hours 3 days P fromSP |[mn
SA 15 +5°F 10
Tenper ature Al M nut es 12 hours 3 days P fromSP |[mn
Pre-Filter Al None None None M > sp !
St at us hour
Wat er Sensor Dl cov 12 hours 3 days M N A ﬁﬂon
Cool i ng Coi l 15
Val ve AO M 12 hours 3 days N A
D nut es
Posi tion
St at us 30
Fan Coi l DO cov 12 hours 3 days M <> min
oV OFF Comand
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Unit Heater Trending and Al arns
. Tr end Gperetl ene | sl g Alarm | Alarm Al arm
Poi nt Type | nter val | Trend Trend Tvoe Range Del a
Dur at i on Dur at i on yp 9 y
Space 15 +5°F 10
Tenper at ur e Al M nut es 12 hours 3 days P fromSP |[mn
Heating Val ve 15
Posi ti on AO M nut es 12 hours 3 days N A
. St at us
Unit Heater DO cov 12 hours 3 days M <> 3.0
oV OFF nn
Comand
St eam and Condensate Punps Trendi ng and Al ar ns
! Trend e Alarm | Alarm Al arm
Poi nt Type it e e | Trend Trend Tvpe Range Del a
Dur at i on Dur at i on yp 9 y
St eam Fl ow 15
(LB/ HR) Al M nut es 12 hours 3 days N A
Condensat e 15
Punp Run Al M 12 hours 3 days N A
nut es
Hour s
Wat er Meter 15
(GPM) Al M nut es 12 hours 3 days N A
El ectric 15
Meter (KW H) Al M nut es 12 hours 3 days N A
Irrigation 15
Meter (GPM) Al M nut es 12 hours 3 days N A
Chilled Water 15
Fl ow ( TONS) Al M nut es 12 hours 3 days N A
Condensat e 15
Fl ow (GPM) Al M nut es 12 hours 3 days N A
Hi gh vater Dl cov 12 hours 3 days C True 5 Mn
Level Alarm
Condensat e St at us 10
Punp DO cov 12 hours 3 days P <> min
Start/ Stop Conmmand
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Donmestic Hot Water Trending and Al arns
. Tr end Gperetl ene | sl g Alarm | Alarm Al arm
Poi nt Type | nter val | Trend Trend Tvoe Range Del a
Dur ati on Dur ati on yp 9 y
Donestic HW
Set poi nt W 1 Al 15 M nute | 12 Hours 3 days N A
Donestic HW
Set poi nt Wi 2 Al 15 M nute | 12 Hours 3 days N A
Donmestic HW Al 15 Mnute | 12 Hours 3 days C > 135 10
Tenper at ur e oF M n
Donestic HW +5°F 10
Tenper at ur e Al 15 M nute | 12 Hours 3 days P fromsP | Mn
Dom Circ. St at us 30
Pump #1 Dl cov 12 Hours 3 days M <> nin
St at us Conmand
Dom Circ. St at us 30
Pump #2 Dl cov 12 Hours 3 days M <> min
St at us Comand
Dom Circ.
Pump #1 DO cov 12 Hours 3 days N A
Start/ Stop
Dom Circ.
Pump #2 DO cov 12 Hours 3 days N A
Start/ Stop
Donestic HW
Start/ St op DO cov 12 Hours 3 days N A
Hydroni ¢ Hot Water Trendi ng and Al arns
. Trend e Alarm | Alarm Al arm
Poi nt Type | nt er val | Trend Trend Tvpe Ranae Del a
Dur at i on Dur at i on yp 9 y
Syst em HWB . +5°F 10
Tenper at ur e Al 15 mn 12 hours 3 days C fromSP | Mn
Syst em HWR . +15°F 300
Tenper at ur Al 15 nmin 12 hours 3 days M fromsP | Mn
HX-1 Entering . +5°F 10
Tenper at ur Al 15 mn 12 hours 3 days P fromSP | Mn
HX-2 Entering . +5°F 10
Tenper at ur e Al 15 min 12 hours 3 days P fromsP | Mn
HX-2 Leavi ng . +5°F 10
Tenper at ur e Al 15 min 12 hours 3 days P fromsP | Mn
System Fl ow .
Al 15 nmin 12 hours 3 days N A
(GPM Y
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Hydroni c Hot Water Trending and Al arns
3 Tr end Gperetl ene | sl g Alarm | Alarm Al arm
Poi nt Type | nter val | Trend Trend Tvoe Range Del a
Dur ati on Dur ati on yp 9 y
System o
Differential Al 15 nmin 12 hours 3 days P ;_Lrlgr{? sp 8 Mn
Pressure
3 days
St at us
HWPunp 1 Dl cov 12 Hours 3 days C <> 3_0
St at us mn
Comand
St at us
HW Punp 2 Dl cov 12 Hours 3 days C <> 3.0
St at us mn
Conmmand
HWPump 1 VFD | o |15 Mn 12 Hours |3 days N A
Speed
HWPump 2 VFD | \o |15 M n 12 Hours |3 days N A
Speed
Steam St ation
#1 1/3
Control Val ve AO 15 Mn 12 Hours 3 days N A
Posi ti on
Steam St ation
#1 2/3
Control Val ve AO 15 Mn 12 Hours 3 days N A
Posi ti on
Steam St ation
#2 1/3
Control Val ve AO 15 Mn 12 Hours 3 days N A
Posi ti on
Steam St ation
#2 2/ 3
Control Val ve AO 15 Mn 12 Hours 3 days N A
Posi ti on
Steam St ation
Bypass Val ve AO 15 Mn 12 Hours 3 days N A
Posi ti on
HW Punp 1
Start/Stop DO cov 12 Hours 3 days N A
HW Punmp 2
Start/ St op DO cov 12 Hours 3 days N A
HWR #1 Val ve DO cov 12 Hours 3 days N A
HWR #2 Val ve DO cov 12 Hours 3 days N A
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Chilled Water System Trendi ng and Al arns
. Tr end Gperetl ene | sl g Alarm | Alarm Al arm
Poi nt Type | nter val | Trend Trend Tvoe Range Del a
Dur ati on Dur ati on yp 9 y
Chiller 1 15
Ent eri ng Al M 12 Hours 3 days N A
nut es
Tenper at ure
Chiller 1
) 15 +5°F 10
Leavi ng Al M nut es 12 Hours 3 days P fromsP | Mn
Tenper at ure
Chiller 1 15
Fl ow Al M nut es 12 Hours 3 days N A
Chiller 1 15
Percent Load Al M nut es 12 Hours 3 days N A
Chiller 1 KW 15
Consunpti on Al M nut es 12 Hours 3 days N A
Chiller 1 15
Tonnage Al M nut es 12 Hours 3 days N A
Chiller 2 15
Ent eri ng Al M 12 Hours 3 days N A
nut es
Tenper at ure
Chiller 2
: 15 +5°F 10
Leavi ng Al M nut es 12 Hours 3 days P fromsP | Mn
Tenperat ure
Chiller 2 15
Fl ow Al M nut es 12 Hours 3 days N A
Chiller 2 15
Per cent Load Al M nut es 12 Hours 3 days N A
Chiller 2 KW 15
Consunpt i on Al M nut es 12 Hours 3 days N A
Chiller 2 15
Tonnage Al M nut es 12 Hours 3 days N A
Primary Loop 15
Decoupl er Al M 12 Hours 3 days N A
nut es
Fl ow
Primary Loop 15
Fl ow Al M nut es 12 Hours 3 days N A
Primary Loop 15
Suppl y Al M 12 Hours 3 days N A
nut es
Tenper at ure
Secondary
Loop 15 5% 10
Differential Al M nut es 12 Hours 3 days P fromSP [Mn
Pressure
Secondary 15
Loop Fl ow Al M nut es 12 Hours 3 days N A
Secondary 15
Loop Supply Al M 12 Hours 3 days N A
nut es
Tenperat ure
Secondary 15
Loop Return Al M 12 Hours 3 days N A
nut es
Tenper at ure
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Chilled Water System Trendi ng and Al arns
Operationa | Testing
Poi nt Type ;r;'?zgval | Trend Trend '.IA.‘I a(ram élaﬁrgw ge[la;m
Dur at i on Dur at i on yp g y
Secondary 15
Loop Tonnage Al M nut es 12 Hours 3 days N A
. St at us
EL' ma;_ysi_g?gs Dl cov 12 Hours 3 days C <> ilon
il Comand
: St at us
ﬁL' ”HrzyStLgfﬁs DI cov 12 Hours |3 days c <> 3an
il Comand
Secondary St at us 30
Loop Pump 1 Dl cov 12 Hours 3 days C <> nin
St at us Comand
Secondary St at us 30
Loop Pump 2 Dl cov 12 Hours 3 days C <> min
St at us Comand
. St at us
Chiller 1 DI cov 12 Hours 3 days C <> 3.0
St at us mn
Comand
Chiller 1
Evapor at or Dl cov 12 Hours 3 days N A
| so- Val ve
Chiller 1
Evapor at or Dl cov 12 Hours 3 days N A
Fl ow Swi t ch
Chiller 1 10
Unit Al arm Dl cov 12 Hours 3 days C True M
: St at us
Chiller 2 DI cov 12 Hours |3 days C < 30
St at us mn
Comand
Chiller 2
Evapor at or Dl cov 12 Hours 3 days N A
| so- Val ve
Chiller 2
Evapor at or Dl cov 12 Hours 3 days N A
Fl ow Swi tch
Chiller 2 10
Unit Al arm DI cov 12 Hours 3 days C True M
Ref ri ger ant 10
Det ect or Dl cov 12 Hours 3 days C True M n
Ref ri ger ant St at us 30
Exhaust Fan Dl cov 12 Hours 3 days M <> min
St at us Comand
Emer gency DI cov 12 Hours |3 days p Tr ue 1 Mn
Shut down
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Chilled Water System Trendi ng and Al arns
. Tr end Gperetl ene | sl g Alarm | Alarm Al arm
el EE I nterval | Trepd Trend. Type Range Del ay
Dur ati on Dur ati on
Primary Loop 15
Punp 1 VFD AO M 12 Hours 3 days N A
nut es
Speed
Primary Loop 15
Pump 2 VFD AO M 12 Hours 3 days N A
nut es
Speed
Secondary 15
Loop Pump 1 AO M nut es 12 Hours 3 days N A
VFD Speed
Secondary 15
Loop Pump 2 AO M nut es 12 Hours 3 days N A
VFD Speed
Primary Punp
1 Start / DO cov 12 Hours 3 days N A
St op
Primary Punp
2 Start / DO cov 12 Hours 3 days N A
St op
Secondary
Punp 1 Start DO cov 12 Hours 3 days N A
/ Stop
Secondary
Punp 2 Start DO cov 12 Hours 3 days N A
/ Stop
Cniller 1 po | cov 12 Hours |3 days N A
Enabl e
Chiller 1
| so-Val ve DO cov 12 Hours 3 days N A
Conmand
Chiller 2 DO cov 12 Hours 3 days N A
Enabl e
Chiller 2
| so-Val ve DO cov 12 Hours 3 days N A
Conmmand
Ref ri ger ant
Exhaust Fan DO cov 12 Hours 3 days N A
Start / Stop
Condenser Water System Trendi ng and Al ar s
. Trend CuEPEL] CIEY | ISR (12 Alarm | Alarm Al arm
Poi nt Type | nt er val | Trend Trend Type Range Del ay
Dur at i on Dur at i on
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Condenser Water System Trendi ng and Al ar ns
. Trend Coperal ez | Tesil e Alarm | Alarm Al arm
Poi nt Type | nter val | Trend Tr end Tvoe Range Del a
Dur ati on Dur ati on yp g y
Chiller 1 15
Condenser Al 12 Hours 3 days N A
. M nut es
Entering Tenp
Chiller 1 15
Condenser Al 12 Hours 3 days N A
) M nut es
Leavi ng Tenp
Chiller 2 15
Condenser Al M 12 Hours 3 days N A
X nut es
Entering Tenp
Chiller 2 15
Condenser Al 12 Hours 3 days N A
) M nut es
Leavi ng Tenp
Cool i ng Tower 15
1 Supply Tenp Al M nut es 12 Hours 3 days N A
Cool i ng Tower 15
1 Return Tenp Al M nut es 12 Hours 3 days N A
Cool i ng Tower 15 10
1 Basin Tenp Al M nut es 12 Hours 3 days P < 45 oF M
Cool i ng Tower 15
2 Supply Tenp Al M nut es 12 Hours 3 days N A
Cool i ng Tower 15
2 Return Tenp Al M nut es 12 Hours 3 days N A
Cool i ng Tower 15 10
2 Basin Tenp Al M nut es 12 Hours 3 days P < 45 oF M N
Condenser 15
Wat er Supply Al M nut es 12 Hours 3 days N A
Tenp
Condenser 15
Water Return Al M 12 Hours 3 days N A
nut es
Tenp
Qut door Air 15
Vet Bul b Al M nut es 12 Hours 3 days N A
. St at us
Gool ing Tower | cov 12 Hours |3 days P <> 1 min
1 Fan Status
Command
Cooling Tower | cov 12 Hours |3 days N A
1 Basin Heat y
Cool i ng Tower
1 Heat Trace DI cov 12 Hours 3 days N A
. St at us
Cooling Tower | cov 12 Hours |3 days P <> 1 min
2 Fan Status
Command
Cooling Tower | cov 12 Hours |3 days N A
2 Basin Heat y
Cool i ng Tower
> Heat Trace DI cov 12 Hours 3 days N A
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Condenser Water System Trendi ng and Al ar ns
. Tr end Gperetl ene | sl g Alarm | Alarm Al arm
el EE I nterval | T end T end. Type Range Del ay
Dur ati on Dur ati on
Chiller 1 St at us
I sol ation Dl cov 12 Hours 3 days P <> 1 mn
Val ve Conmand
Chiller 2 St at us
I sol ation Dl cov 12 Hours 3 days P <> 1 mn
Val ve Conmmand
Condenser St at us
Water Punp 1 Dl cov 12 Hours 3 days P <> 1 mn
St at us Comand
Condenser St at us
Wat er Punp 2 Dl cov 12 Hours 3 days P <> 1 mn
St at us Conmmand
Chiller 1 15
Condenser AO M 12 Hours 3 days N A
nut es
Bypass Val ve
Chiller 2 15
Condenser By- | AO M 12 Hours 3 days N A
nut es
Pass Val ve
Cool i ng Tower 15
1 Bypass AO M 12 Hours 3 days N A
nut es
Val ve
Cool i ng Tower 15
1 Fan Speed AO M nut es 12 Hours 3 days N A
Cool i ng Tower 15
2 Bypass AO M 12 Hours 3 days N A
nut es
Val ve
Cool i ng Tower 15
2 Fan Speed AO M nut es 12 Hours 3 days N A
Cool i ng Tower
1 Fan Start / | DO cov 12 Hours 3 days N A
St op
Cool i ng Tower
2 Fan Start / | DO cov 12 Hours 3 days N A
St op
Condenser
Water Punp 1 DO cov 12 Hours 3 days N A
Start / Stop
Condenser
Wat er Punp 2 DO cov 12 Hours 3 days N A
Start / Stop
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St eam Boi | er System Trendi ng and Al ar ns
. Tr end Gperetl ene | sl g Alarm | Alarm Al arm
Poi nt Type | nter val | Trend Trend Tvoe Range Del a
Dur ati on Dur ati on yp 9 y
Boiler 1
15 +5% 10
St eam Al M nut es 12 Hours 3 days P fromsP | Mn
Pressure
Boiler 1 15
St eam Al M 12 Hours 3 days N A
nut es
Tenper at ure
Boiler 1 Fire 15
Si gnal Al M nut es 12 Hours 3 days N A
Boil er 2
15 +5% 10
St eam Al M nut es 12 Hours 3 days P fromsP | Mn
Pressure
Boiler 2 15
St eam Al 12 Hours 3 days N A
M nut es
Tenperat ure
Boiler 2 Fire 15
Si gnal Al M nut es 12 Hours 3 days N A
System St eam 15 +5% 10
Pressure Al M nut es 12 Hours 3 days P fromSP [Mn
Boi ler 1 DI cov 12 Hours |3 days N A
Enabl e
: St at us
Boiler 1 DI cov 12 Hours |3 days P <> 10
St at us mn
Comand
ZO' ler 1 Dl cov 12 Hours 3 days C True 1 Mn
arm
Boiler 1 on
Fuel Ol Dl cov 12 Hours 3 days N A
Boiler 1 Low
Vater Alarm Dl cov 12 Hours 3 days C True 5 Mn
Boil er 1 High
Vater Alarm Dl cov 12 Hours 3 days C True 5 Mn
Boiler 1 Feed | cov 12 Hours |3 days N A
Punmp
Boi I er 2 DI cov 12 Hours |3 days N A
Enabl e
. St at us
2ol ler 2 DI cov 12 Hours |3 days P <> 10
t at us nmn
Comand
ZO' ler 2 Dl cov 12 Hours 3 days C True 1 Mn
arm
Boiler 2 on
Fuel Ol Dl cov 12 Hours 3 days N A
Boiler 2 Low
Vater Al arm Dl cov 12 Hours 3 days C True 5 Mn
Boi |l er 2 High
Vater Alarm Dl cov 12 Hours 3 days C True 5 Mn
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St eam Boi | er System Trendi ng and Al ar ns
Qperationa | Testing
Poi nt Type ;r;'?zgval | Trend Trend ,_IA_\Ia(ram élaﬁrgw ge[la;m
Dur at i on Dur at i on yp 9 y
gﬁ:ﬁ'per 2 Feed | cov 12 Hours |3 days N A
. St at us
combustion | o cov 12 Hours |3 days P <> 5 nin
P Comand
Condensat e St at us
Recovery Punmp | DI cov 12 Hours 3 days P <> 5mn
St at us Comand
Boiler 1 Feed
Pump Start / DO cov 12 Hours 3 days N A
St op
Boiler 2
Start / Stop DO cov 12 Hours 3 days N A
Conmbust i on
Danper DO cov 12 Hours 3 days N A
Conmand
Condensat e
Recovery Punp | DO cov 12 Hours 3 days N A
Start / Stop
Hot WAter Boiler System Trendi ng and Al ar ns
Qperationa | Testing
Poi nt Type ;r;'?zgval | Trend Trend ,_IA_\Ia(ram élaﬁrgw ge[la;m
Dur at i on Dur at i on yp 9 y
Qutside Air 15
Tenper at ur e Al M nut es 12 Hours 3 days N A
Boiler 1 Fire 15
Si gnal Al M nut es 12 Hours 3 days N A
Boiler 1
Ent eri ng 15
Vit er Al M nut es 12 Hours 3 days N A
Tenperat ure
Boiler 1 15
Leavi ng Water | Al 12 Hours 3 days N A
M nut es
Tenper at ure
Boiler 2 Fire 15
Si gnal Al M nut es 12 Hours 3 days N A
Boiler 2
Ent eri ng 15
Vit er Al M nut es 12 Hours 3 days N A
Tenperat ure
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Hot WAter Boil er System Trendi ng and Al ar ns
. Tr end Cperationa | Testi ng Alarm | Al arm Al arm
Poi nt Type | nter val | Trend Tr end Tvoe Range Del a
Dur ati on Dur ati on yp g y
Boiler 2 15
Leavi ng Water | Al M 12 Hours 3 days N A
nut es
Tenper at ure
Hot Wat er
15 +5 oF 10
Suppl y Al M nut es 12 Hours 3 days P fromsP | Mn
Tenper at ure
Hot Wat er 15
Ret ur n Al M 12 Hours 3 days N A
nut es
Tenperat ure
Secondary
Loop 15 5% 10
Differential Al M nut es 12 Hours 3 days c from SP M n
Pressure
Lead Boil er Al &AS 12 Hours 3 days N A
nut es
Boiler 1 DI cov 12 Hours |3 days N A
Enabl e
. St at us
Boi l'er 1 Dl cov 12 Hours 3 days P <> 1.0
St at us mn
Command
Boiler 1
I sol ation Dl cov 12 Hours 3 days N A
Val ve
Boiler 1 on
Fuel Gl DI cov 12 Hours 3 days N A
Boiler 1 DI cov 12 Hours |3 days C Tr ue 1 Mn
Al arm
Boiler 2 DI cov 12 Hours 3 days N A
Enabl e
. St at us
Boi l'er 2 Dl cov 12 Hours 3 days P <> 1.0
St at us mn
Command
Boiler 2
I sol ation Dl cov 12 Hours 3 days N A
Val ve
Boil er 2 on
Fuel G DI cov 12 Hours 3 days N A
ZO' ler 2 DI cov 12 Hours 3 days C Tr ue 1 Mn
arm
. St at us
combust | %en DI cov 12 Hours |3 days P <> 10
mp Command
. St at us
Primary Punp Dl cov 12 Hours 3 days P <> 1.0
1 Status mn
Command
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Hot WAter Boil er System Trendi ng and Al ar ns
. Tr end Gperetl ene | sl g Alarm | Alarm Al arm
el EE I nterval | Tre_nd Trend_ Type Range Del ay
Dur ati on Dur ati on
: St at us
gr |Smary Punp Dl cov 12 Hours 3 days P <> 19
t at us nn
Conmand
St at us
ﬁﬁﬁg”‘ja;tyat < | D cov 12 Hours | 3 days P <> 10
Conmmand
St at us
gﬁﬁg”gagat < | D cov 12 Hours |3 days P <> 10
Comand
Primary Pump | o | ooy 12 Hours |3 days N A
1 VFD Speed
g”vggrépgggp A0 | cov 12 Hours |3 days N A
Secondary
Punmp 1 VFD AO cov 12 Hours 3 days N A
Speed
Secondary
Pump 2 VFD AO cov 12 Hours 3 days N A
Speed
Hot Water
Syst em Enabl e DO cov 12 Hours 3 days N A
Conbust i on
Danper s DO cov 12 Hours 3 days N A
Comand
Primary Punp
1 Start / DO cov 12 Hours 3 days N A
St op
Primary Punp
2 Start / DO cov 12 Hours 3 days N A
St op
Secondary
Pump 1 Start DO cov 12 Hours 3 days N A
/ Stop
Secondary
Punp 2 Start DO cov 12 Hours 3 days N A
/ Stop

E. The Contractor shall provide the following information prior to Systens
Functional Performance Testing. Any documentation that is nodified
after subm ssion shall be recorded and resubnitted to the COR and
Conmi ssi oni ng Agent.
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Poi nt -t o- Poi nt checkout docunent ation

2. Sensor field calibration docunmentation including system nane,
sensor/ poi nt name, neasured val ue, DDC val ue, and Correction Factor.

3. A sensor calibration table listing the referencing the |ocation of
procedures to following in the O&M manual s, and the frequency at
whi ch calibration should be perforned for all sensors, separated by
system subsystem and type. The calibration requirenents shall be
submtted both in the O&M manual s and separately in a standal one
docunent containing all sensors for inclusion in the comm ssioning
docunentation. The following table is a sanple that can be used as a
tenpl ate for subm ssion.

SYSTEM

Cal i bration Q&M Cal i brati on Procedure
Sensor

Fr equency Ref er ence
Di scharge air Once a year Volume | Section D. 3.aa
t enperature
Di scharge static Every 6 nonths Volume Il Section A l.c
pressure

4. Loop tuning docunentation and constants for each |oop of the
bui |l di ng systens. The docunentati on shall be submitted in outline or
tabl e separated by system control type (e.g. heating valve
tenmperature control); proportional, integral and derivative
constants, interval (and bias if used) for each |oop. The foll ow ng

table is a sanple that can be used as a tenplate for subnission.

Al R HANDLI NG UNI T AHU- 1

Cont r ol Proporti onal I nt egral Derivative Interva
Ref erence Const ant Const ant Const ant

Heating Val ve
Qut put 1000 20 10 2 sec.

3.6 SYSTEMS FUNCTI ONAL PERFORMANCE TESTI NG
A. This paragraph applies to Systens Functional Performance Testing of
systens for all referenced specification D visions.
B. njectives and Scope: The objective of Systens Functional Performance
Testing is to denobnstrate that each systemis operating according to

the Contract Docunents. Systens Functional Performance Testing
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facilitates bringing the systens froma state of substantial conpletion

to full dynam c operation. Additionally, during the testing process,
areas of nonconpliant perfornmance are identified and corrected, thereby
i mprovi ng the operation and functioning of the systens. |In general
each system shall be operated through all nodes of operation (seasonal,
occupi ed, unoccupi ed, warmup, cool-down, part- and full-load, fire
al arm and emergency power) where there is a specified systemresponse.
The Contractor shall verify each sequence in the sequences of
operation. Proper responses to such nodes and conditions as power
failure, freeze condition, low oil pressure, no flow, equipnent
failure, etc. shall also be tested

C. Devel opnent of Systens Functional Performance Test Procedures: Before
Systenms Functional Perfornmance Test procedures are witten, the
Contractor shall submt all requested documentation and a current |ist
of change orders affecting equi pment or systens, including an updated
points list, programcode, control sequences and paraneters. Using the
testing parameters and requirenents found in the Contract Docunments and
approved submttals and shop draw ngs, the Comm ssioning Agent wll
devel op specific Systems Functional Test Procedures to verify and
docunent proper operation of each piece of equipnent and systemto be
conmi ssioned. The Contractor shall assist the Commi ssioning Agent in
devel opi ng the Systens Functional Performance Test procedures as
requested by the Comm ssioning Agent i.e. by answering questions about
equi prent, operation, sequences, etc. Prior to execution, the
Conmi ssioning Agent will provide a copy of the Systens Functiona
Performance Test procedures to the VA, the Architect/Engineer, and the
Contractor, who shall reviewthe tests for feasibility, safety,
equi prent and warranty protection

D. Purpose of Test Procedures: The purpose of each specific Systens
Functional Performance Test is to verify and docunent conpliance with
the stated criteria of acceptance given on the test form
Representative test formats and exanpl es are found in the Conmm ssioning
Plan for this project. (The Commi ssioning Plan is issued as a separate
docunent and is available for review ) The test procedure forns
devel oped by the Commi ssioning Agent will include, but not be limted
to, the follow ng infornmation:

1. System and equi pnent or conponent nane(s)
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Equi prent | ocation and | D nunber

Uni que test |ID nurmber, and reference to unique Pre-Functiona
Checklists and startup docunmentation, and |ID nunbers for the piece
of equi prent

Dat e

Proj ect nane

Participating parties

A copy of the specification section describing the test requirenents

© N o 0o b

A copy of the specific sequence of operations or other specified

paraneters being verified

9. Formulas used in any cal cul ations

10. Required pretest field neasurenents

11. Instructions for setting up the test.

12. Special cautions, alarmlimts, etc.

13. Specific step-by-step procedures to execute the test, in a clear,
sequential and repeatabl e format

14. Acceptance criteria of proper performance with a Yes / No check box
to allow for clearly marking whether or not proper performance of
each part of the test was achieved.

15. A section for coments.

16. Signatures and date block for the Conm ssioning Agent. A place for
the Contractor to initial to signify attendance at the test.

E. Test Methods: Systens Functional Performance Testing shall be achieved
by manual testing (i.e. persons mani pul ate the equi pnent and observe
performance) and/or by nonitoring the performance and anal yzi ng the
results using the control systenmis trend | og capabilities or by
st andal one data | oggers. The Contractor and Comm ssioni ng Agent shal
det erm ne which nmethod is nost appropriate for tests that do not have a
nmet hod speci fi ed.

1. Sinulated Conditions: Sinulating conditions (not by an overwritten
val ue) shall be allowed, although timng the testing to experience
actual conditions is encouraged wherever practical

2. Overwritten Values: Overwriting sensor values to simulate a

condition, such as overwiting the outside air tenperature reading

in a control systemto be sonething other than it really is, shal

be al |l owed, but shall be used with caution and avoi ded when

possi bl e. Such testing nethods often can only test a part of a
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system as the interactions and responses of other systens will be

erroneous or not applicable. Sinmulating a condition is preferable.
e.g., for the above case, by heating the outside air sensor with a
hair bl ower rather than overwiting the value or by altering the
appropriate setpoint to see the desired response. Before sinulating
conditions or overwiting val ues, sensors, transducers and
devi ces shall have been cali brated.

3. Simulated Signals: Using a signal generator which creates a
simul ated signal to test and calibrate transducers and DDC constants
is generally recomended over using the sensor to act as the signa
generator via sinmulated conditions or overwitten val ues.

4. Altering Setpoints: Rather than overwiting sensor val ues, and when
simulating conditions is difficult, altering setpoints to test a
sequence is acceptable. For exanple, to see the Air Conditioning
conpressor |lockout initiate at an outside air tenperature below 12 C
(54 F), when the outside air tenperature is above 12 C (54 F),
tenporarily change the | ockout setpoint to be 2 C (4 F) above the
current outside air tenperature.

5. Indirect Indicators: Relying on indirect indicators for responses
or performance shall be allowed only after visually and directly
verifying and docunenting, over the range of the tested paraneters,
that the indirect readings through the control systemrepresent
actual conditions and responses. Mich of this verification shall be
conpl eted during systens startup and initial checkout.

F. Setup: Each function and test shall be perforned under conditions that
sinmul ate actual conditions as closely as is practically possible. The
Contractor shall provide all necessary materials, system nodifications,
etc. to produce the necessary flows, pressures, temperatures, etc.
necessary to execute the test according to the specified conditions. At
conpletion of the test, the Contractor shall return all affected
bui | di ng equi pnrent and systens, due to these tenporary nodifications,
to their pretest condition.

G Sampling: No sampling is allowed in conpleting Pre-Functiona
Checkl i sts. Sanpling is allowed for Systenms Functional Performance
Test Procedures execution. The Commi ssioning Agent will determine the
sanpling rate. |[If at any point, frequent failures are occurring and

testing is becom ng nore troubl eshooting than verification, the
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Conmi ssi oni ng Agent nay stop the testing and require the Contractor to

perform and docunment a checkout of the remaining units, prior to
continuing with Systems Functional Perfornmance Testing of the remaining

uni ts.

H Cost of Retesting: The cost associated with expanded sanpl e System
Functional Performance Tests shall be solely the responsibility of the
Contractor. Any required retesting by the Contractor shall not be
considered a justified reason for a claimof delay or for a tine
ext ensi on by the Contractor.

|. Coordination and Scheduling: The Contractor shall provide a m ni mum of
7 days’ notice to the Comm ssioning Agent and the VA regarding the
conpl etion schedule for the Pre-Functional Checklists and startup of
all equi pnent and systens. The Conmi ssioning Agent will schedul e
Systens Functional Perfornmance Tests with the Contractor and VA The
Conmi ssi oning Agent will wi tness and docunent the Systens Functiona
Performance Testing of systens. The Contractor shall execute the tests
in accordance with the Systens Functional Performance Test Procedure.

J. Testing Prerequisites: In general, Systenms Functional Performance
Testing will be conducted only after Pre-Functional Checklists have
been satisfactorily conpleted. The control systemshall be sufficiently
tested and approved by the Commi ssioning Agent and the VA before it is
used to verify performance of other conponents or systens. The air
bal anci ng and wat er bal anci ng shall be conpl eted before Systens
Functional Performance Testing of air-related or water-rel ated
equi pment or systens are schedul ed. Systens Functional Performance
Testing will proceed from conponents to subsystens to systens. \Wen the
proper performance of all interacting individual systens has been
achi eved, the interface or coordi nated responses between systens wl|
be checked.

K. Probl em Sol ving: The Conmi ssioning Agent will recomend solutions to
probl ens found, however the burden of responsibility to solve, correct
and retest problens is with the Contractor.

3.7 DOCUMENTATI ON, NONCONFORMANCE AND APPROVAL OF TESTS

A. Documentation: The Conmm ssioning Agent will witness, and docunent the

results of all Systens Functional Performance Tests using the specific

procedural forns devel oped by the Conm ssioning Agent for that purpose.
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Prior to testing, the Comm ssioning Agent will provide these fornms to

the VA and the Contractor for review and approval. The Contractor shal
include the filled out forns with the O%M manual dat a.

B. Nonconformance: The Conmi ssioning Agent will record the results of the
Systens Functional Perfornmance Tests on the procedure or test form All
itens of nonconfornmance issues will be noted and reported to the VA on
Conmi ssioning Field Reports and/or the Conm ssioning Master |ssues Log.
1. Corrections of mnor items of nonconpliance identified may be nade

during the tests. In such cases, the item of nonconpliance and

resol ution shall be docunmented on the Systens Functional Test

Procedure.

2. Every effort shall be nade to expedite the systens functiona

Perf ormance Testing process and minim ze unnecessary del ays, while

not conmprom sing the integrity of the procedures. However, the

Conmi ssi oni ng Agent shall not be pressured into overl ooking

nonconpl i ant work or | oosening acceptance criteria to satisfy

schedul i ng or cost issues, unless there is an overriding reason to
do so by direction fromthe VA

3. As the Systens Functional Performance Tests progresses and an item
of nonconpliance is identified, the Conmm ssioning Agent shal

di scuss the issue with the Contractor and the VA

4. \When there is no dispute on an item of nonconpliance, and the

Contractor accepts responsibility to correct it:

a. The Conmi ssioning Agent will docunent the item of nonconpliance
and the Contractor's response and/or intentions. The Systens
Functional Performance Test then continues or proceeds to another
test or sequence. After the day's work is conplete, the
Conmi ssi oning Agent will subnit a Conmi ssioning Field Report to
the VA. The Comm ssioning Agent will also note itens of
nonconpl i ance and the Contractor’s response in the Master
Conmi ssioning I ssues Log. The Contractor shall correct the item
of nonconpliance and report conpletion to the VA and the
Conmi ssi oni ng Agent.

b. The need for retesting will be deternined by the Conm ssioning
Agent. If retesting is required, the Comm ssioning Agent and the
Contractor shall reschedule the test and the test shall be

repeat ed
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5. If there is a dispute about item of nonconpliance, regardi ng whether

it is an itemof nonconpliance, or who is responsible:

a. The item of nonconpliance shall be documented on the test form
with the Contractor's response. The item of nonconpliance with
the Contractor’s response shall also be reported on a
Conmi ssioning Field Report and on the Master Conm ssioning |ssues
Log.

b. Resol utions shall be made at the | owest managenent |eve
possi ble. OGther parties are brought into the discussions as
needed. Final interpretive and acceptance authority is with the
Depart ment of Veterans Affairs.

The Conmi ssioning Agent will docunment the resolution process.
Once the interpretation and resol uti on have been deci ded, the
Contractor shall correct the item of nonconpliance, report it to
t he Conmi ssioning Agent. The requirenent for retesting will be
det erm ned by the Conmi ssioning Agent. |If retesting is required,
t he Conmi ssioning Agent and the Contractor shall reschedul e the
test. Retesting shall be repeated until satisfactory performance

i's achi eved.

C. Cost of Retesting: The cost to retest a System Functional Performance
Test shall be solely the responsibility of the Contractor. Any
required retesting by the Contractor shall not be considered a
justified reason for a claimof delay or for a tine extension by the

Contractor.

D. Failure Due to Manufacturer Defect: |If 10% or three, whichever is
greater, of identical pieces (size alone does not constitute a
di fference) of equipnent fail to performin conpliance with the
Contract Docunments (nechanically or substantively) due to manufacturing
defect, not allowing it to neet its submtted performance
specifications, all identical units nmay be considered unacceptabl e by
the VA. In such case, the Contractor shall provide the VA with the
fol | owi ng:
1. Wthin one week of notification fromthe VA, the Contractor shal

exam ne all other identical units making a record of the findings.
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The findings shall be provided to the VA within two weeks of the

original notice.

2. Wthin two weeks of the original notification, the Contractor shal
provide a signed and dated, witten explanation of the problem
cause of failures, etc. and all proposed sol utions which shal
i nclude full equipnent subnmittals. The proposed solutions shall not
significantly exceed the specification requirenments of the origina
installation.

3. The VA shall determ ne whether a replacenment of all identical units
or arepair is acceptable.

4. Two exanpl es of the proposed solution shall be installed by the
Contractor and the VA shall be allowed to test the installations for
up to one week, upon which the VA will decide whether to accept the
sol ution.

5. Upon acceptance, the Contractor shall replace or repair al
identical itens, at their expense and extend the warranty
accordingly, if the original equipnent warranty had begun. The
repl acenent/repair work shall proceed with reasonabl e speed
begi nning within one week fromwhen parts can be obtai ned.

E. Approval: The Comm ssioning Agent will note each satisfactorily
denonstrated function on the test form Formal approval of the Systens
Functional Performance Test shall be nmade | ater after review by the
Conmi ssi oni ng Agent and by the VA. The Conmi ssioning Agent will
eval uate each test and report to the VA using a standard form The VA
will give final approval on each test using the sane form and provide
signed copies to the Conm ssioning Agent and the Contractor.

3. 8 DEFERRED TESTI NG

A. Unforeseen Deferred Systens Functional Performance Tests: |f any
Systens Functional Perfornmance Test cannot be conpl eted due to the
bui |l di ng structure, required occupancy condition or other conditions,
execution of the Systenms Functional Performance Testing may be del ayed
upon approval of the VA These Systens Functional Perfornmance Tests
shal | be conducted in the same manner as the seasonal tests as soon as
possi bl e. Services of the Contractor to conduct these unforeseen
Def erred Systens Functional Performance Tests shall be negoti ated
bet ween the VA and the Contractor.
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B. Deferred Seasonal Testing: Deferred Seasonal Systens Functional06 s
Performance Tests are those that nust be deferred until weather
conditions are closer to the systens design paraneters. The
Conmi ssi oning Agent will review systens paraneters and reconmrend which

Systens Functional Perfornmance Tests should be deferred until weather
conditions nore closely match systens paranmeters. The Contractor shal
revi ew and conment on the proposed schedule for Deferred Seasona
Testing. The VA will review and approve the schedule for Deferred
Seasonal Testing. Deferred Seasonal Systems Functional Perfornances
Tests shall be w tnessed and docunented by the Comm ssioni ng Agent.
Def erred Seasonal Systens Functional Performance Tests shall be
executed by the Contractor in accordance with these specifications.

3.9 OPERATI ON AND MAI NTENANCE TRAI NI NG REQUI REMENTS

A. Training Preparation Conference: Before operation and nai ntenance
trai ning, the Commi ssioning Agent will convene a training preparation
conference to include VA's COR, VA s (Operations and Mi ntenance
personnel, and the Contractor. The purpose of this conference will be
to discuss and plan for Training and Denonstration of VA Qperations and
Mai nt enance personnel
B. The Contractor shall provide training and denonstration as required by

other Division 21, Division 22, Division 23, Division 26, Division 27,
Division 28, and Division 31 sections. The Training and Denonstration
shall include, but is not limted to, the foll ow ng:
1. Review the Contract Docunents.

Revi ew i nstal |l ed systenms, subsystens, and equi pnent.

Revi ew i nstructor qualifications.

Revi ew i nstructi onal nethods and procedures.

Revi ew traini ng nodul e outlines and contents.

ook wDd

Revi ew course materials (including operation and nai ntenance
manual s) .
7. Review and discuss |locations and other facilities required for

i nstruction.
8. Review and finalize training schedule and verify availability of
educational materials, instructors, audiovisual equiprent, and

facilities needed to avoid del ays.
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9. For instruction that nmust occur outside, review weather and

forecasted weat her conditions and procedures to follow if conditions

are unfavorabl e.

C. Training Module Submittals: The Contractor shall submt the follow ng
information to the VA and t he Comm ssi oni ng Agent:

1. Instruction Program Submt two copies of outline of instructiona
program for denonstration and training, including a schedul e of
proposed dates, tines, length of instruction tine, and instructors
nanes for each training nodule. |Include |earning objective and
outline for each training nodule. At conpletion of training, submt
two conplete training nanuals for VA s use.

2. Qualification Data: Submt qualifications for facilitator and/or
i nstructor.

3. Attendance Record: For each training nodule, subnmit list of
partici pants and length of instruction tine.

4. Evaluations: For each participant and for each training nodul e,
submt results and docunentation of performance-based test.

5. Dempnstration and Trai ni ng Recording:

a. Ceneral: Engage a qualified conmmrercial photographer to record
denonstration and training. Record each training nodul e
separately. Include classroominstructions and denonstrati ons,
board di agrams, and ot her visual aids, but not student practice.
At begi nning of each training nodule, record each chart
contai ning | earning objective and | esson outline.

b. Video Format: Provide high quality color DVD col or on standard
si ze DVD di sks.

c. Recording: Munt canera on tripod before starting recording,
unl ess ot herwi se necessary to show area of dempnstration and
training. Display continuous running tine.

d. Narration: Describe scenes on video recording by audio narration
by m crophone while denonstration and training is recorded.

I ncl ude description of itens being viewed. Describe vantage
point, indicating |ocation, direction (by conpass point), and
el evation or story of construction.

e. Submit two copies within seven days of end of each training
nodul e.
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6. Transcript: Prepared on 8-1/2-by-11-inch paper, punched and bound

in heavy-duty, 3-ring, vinyl-covered binders. Mark appropriate

identification on front and spine of each binder. |nclude a cover

sheet with same |abel information as the correspondi ng vi deot ape.

I ncl ude nanme of Project and date of videotape on each page.

D. Quality Assurance:

1. Facilitator Qualifications: A firmor individual experienced in
trai ning or educating mai ntenance personnel in a training program
simlar in content and extent to that indicated for this Project,
and whose work has resulted in training or education with a
record of successful [|earning perfornmance.

2. Instructor Qualifications: A factory authorized service
representative, conplying with requirements in Division 01
Section "Quality Requirements," experienced in operation and
mai nt enance procedures and training.

3. Photographer Qualifications: A professional photographer who is
experi enced phot ographi ng constructi on projects.

E. Training Coordi nation:

1. Coordinate instruction schedule with VA's operations. Adjust
schedul e as required to mnimze disrupting VA" s operations.

2. Coordinate instructors, including providing notification of dates,
tinmes, length of instruction tine, and course content.

3. Coordi nate content of training nodules with content of approved
emer gency, operation, and maintenance nmanuals. Do not submt
instruction programuntil operation and nmi nt enance data has been
revi ewed and approved by the VA

F. Instruction Program

1. Program Structure: Develop an instruction programthat includes
i ndi vidual training nodules for each system and equi pment not part
of a system as required by individual Specification Sections, and
as follows:

a. Fire protection systens, including fire alarm fire punps, and
fire suppression systens.

b. Intrusion detection systens.

c. Conveying systens, including elevators, wheelchair lifts,
escal ators, and autonmated materials handling systens.

d. Medical equipnent, including nmedical gas equi pnent and piping.
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Laboratory equi pment, including |aboratory air and vacuum
equi pnment and pi pi ng.

Heat generation, including boilers, feedwater equipnent, punps,

steam di stribution piping, condensate return systems, heating hot

wat er heat exchangers, and heating hot water distribution piping.

Refrigeration systens, including chillers, cooling towers,
condensers, punps, and distribution piping.

HVAC systens, including air handling equiprent, air distribution
systenms, and term nal equi pnent and devi ces.

HVAC i nstrunentati on and control s.

El ectrical service and distribution, including swtchgear
transformers, sw tchboards, panel boards, uninterruptible power
supplies, and notor controls.

Packaged engi ne generators, including synchronizing

swi t chgear/sw t chboards, and transfer sw tches.

Li ghti ng equi prent and controls.

Conmruni cati on systens, including intercomunication,
surveillance, nurse call systens, public address, nmass
evacuation, voice and data, and entertai nnent television

equi pnent .

Site utilities including |ift stations, condensate punpi ng and
return systems, and storm water punping systens.

G Training Mddules: Develop a |earning objective and teaching outline

for

each module. Include a description of specific skills and

know edge that participants are expected to naster. For each nodul e,

i nclude instruction for the foll ow ng:

1

Basi s of System Design, Operational Requirenents, and Criteria:

I ncl ude the follow ng:

a. System subsystem and equi prent descri ptions.

b. Performance and design criteria if Contractor is del egated design
responsibility.

c. Operating standards.

d. Regul atory requirenents.

e. Equi prent functi on.

f. Operating characteristics.

g. Limting conditions.

H, Performance curves.
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2. Docunentation: Reviewthe following itens in detail:

a. Energency nmnual s.

b. Operations manual s.
c. Maintenance nmanual s.
d. Project Record Docunents.
e. ldentification systens.
f. Warranties and bonds.
g. Maintenance service agreenents and simlar continuing
conmi t ment s.
3. Energencies: Include the follow ng, as applicable:

a. Instructions on nmeaning of warnings, trouble indications, and
error nessages.

b. Instructions on stopping.
Shut down instructions for each type of emergency.

d. Operating instructions for conditions outside of nornmal operating
[imts.

e. Sequences for electric or electronic systens.

f. Special operating instructions and procedures.

4. (Qperations: Include the follow ng, as applicable:
a. Startup procedures.
b. Equi pment or system break-in procedures.
c. Routine and normal operating instructions.
d. Regul ation and control procedures.
e. Control sequences.
f. Safety procedures.

I nstructions on stopping.

o «Q

Nor mal shut down i nstructions.

Operating procedures for emergencies.
j. Operating procedures for system subsystem or equi pnent failure.
k. Seasonal and weekend operating instructions.
I . Required sequences for electric or electronic systens.
m Speci al operating instructions and procedures.
5. Adjustnents: Include the follow ng:
a. Alignnents.
b. Checki ng adj ustnents.
c. Noise and vi bration adjustnents.

d. Econony and efficiency adjustnents.
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6. Troubl eshooting: |Include the foll ow ng:

a. Diagnostic instructions.
b. Test and inspection procedures.
7. Maintenance: Include the follow ng:
| nspection procedures.

b. Types of cleaning agents to be used and nethods of cleaning.

c. List of cleaning agents and net hods of cleaning detrinental to
product .

d. Procedures for routine cleaning

e. Procedures for preventive mai ntenance.

f. Procedures for routine maintenance.

g. Instruction on use of special tools.

8. Repairs: Include the follow ng:

a. Diagnosis instructions.

b. Repair instructions.

c. Disassenbly; conmponent renoval, repair, and replacenent; and
reassenbly instructions.

d. Instructions for identifying parts and conponents.

e. Review of spare parts needed for operation and mai nt enance.

H.  Trai ni ng Execution
1. Preparation: Assenble educational materials necessary for

i nstruction, including docunentation and training nodule. Assenble

training nodules into a conbined training manual. Set up

i nstructional equipment at instruction |ocation.

2. Instruction:

a. Facilitator: Engage a qualified facilitator to prepare
i nstruction program and training nodul es, to coordinate
instructors, and to coordi nate between Contractor and Depart nent
of Veterans Affairs for number of participants, instruction
times, and | ocation.

b. Instructor: Engage qualified instructors to instruct VA's
personnel to adjust, operate, and naintain systens, subsystens,
and equi pment not part of a system
1) The Commi ssioning Agent will furnish an instructor to describe

basi s of system design, operational requirenments, criteria,
and regul atory requirenents.
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2) The VA will furnish an instructor to describe VA s operationa
phi | osophy.
3) The VA will furnish the Contractor wi th names and positions of

partici pants.

3. Scheduling: Provide instruction at mutually agreed tines. For
equi prent that requires seasonal operation, provide simlar
instruction at start of each season. Schedule training with the VA
and the Comm ssioning Agent with at | east seven days' advance
noti ce.

4. Evaluation: At conclusion of each training nodule, assess and
docunent each participant's nastery of nodule by use of an oral, or
a witten, perfornmance-based test.

5. Ceanup: Collect used and | eftover educational materials and renove
fromProject site. Renpve instructional equipnment. Restore systens
and equi pnent to condition existing before initial training use.

|. Denonstration and Traini ng Recording:

1. General: Engage a qualified comrercial photographer to record
denonstration and training. Record each training nodul e separately.
I ncl ude classroominstructi ons and denonstrations, board diagrans,
and other visual aids, but not student practice. At beginning of
each training nodule, record each chart containing |earning
obj ective and | esson outline.

2. Video Format: Provide high quality color DVD col or on standard size
DVD di sks.

3. Recording: Muunt camera on tripod before starting recordi ng, unless
ot herwi se necessary to show area of denobnstration and training.

Di splay conti nuous running tine.

4. Narration: Describe scenes on videotape by audio narration by
nm crophone whil e denmonstration and training is recorded. |nclude
description of itens being viewed. Describe vantage point,

i ndicating | ocation, direction (by conpass point), and el evation or
story of construction
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